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ABSTRACT 



Five universities receiving aid *fi;om £he Rockefeller 
Foundation are discussed. The American University has had difficulty 




efforts involve development of the Office of Environmental Quality 
Programs, vhdch recognizes^environmen tal issues, determines goals/ * 
and assimilates people ^and resources to accomplish tpsks. The 
University of Michigan's Institute for Environmental Quality focuses 
resources on problems associated with improving the quality of the • 
environment ttff ough , support of aultj.disciplinary t£achi*ng, research, 
and service activities., Utah State's Environment and Han Prograp 
provides faculty* staff ,. and students vrtft. interdisciplinary research 
and educational opportunities to study environmental problems in Utah 
and th4 Pocky Mountain" Region. Environmental studies at the 
University of California, Davis, center. ^ ecology and involve 
undergraduate and gradtffcte 'instruction, research, and public service. 
Recommendations *f or initiating environmeft^fcl education and research t 
include continuity of tenure^ faculty, interdisciplinary program 
concetns, administrative support, and camptis- vid^environmental study 
unitS. (BP) . • 
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INTRODUCTION 

Dr. Ralph W. RJchardsonJr. 
+ Director, Vatyra/ and Environmental Sciences 
The Rockefeller Foundation 
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The Four Universities 

The Rockefeller Foundation's program in &\pport 
of leseaich ^ld teaching in environmental stipes 
.in selected universities began, aftej extended plan * 
rung aiurnegotiation, on January 1. 1970 with 
gianfof $750,000 to the University of Michigan 
On April 1 of ihe^amfc^ear an^a\wu v 4 of-S281,0Q0 
was made to the University of California's Bavi, 
-campus, and on June 1,' 1972 the unhersity received 
an additional $190,000. Support 0 f both 5 Utah State 
t ni versify and Pennsylvania State University began 
on January ], 1971, with giants of $600,000 and 
$750,000 respectively. 

Evaluation, of these grants has been remarkable 
for its intensity ^and thoroughness. Between Mav 
and November 1973 a Jeam of Foundation staff com, 
ducted three-day, on-site reviews at ekch of the four 
universities.' In the interest of securing different 
perspectives, Dr. Roderick Nash, Professor of Hi^ 
^ tory and Environmental Studies at the University of 
California, Santa B^rfeara, and Dr. Raymond j! 
kelson, who is the Truman P. Handy. Professor of 
Philosophy at Case Western Reserve University, 
joined the review t^am. Extensivfe analytical reports 
followed each visitation. On March 20 and 21, 1974 
representatives of each university, including admin- 
istrators, faculty and graduate students, joined with 



WHTu CHOOSE UNIVERSITIES ? " 
The Rockefeller Foundation's Quality of the En- 
vironment Program has 4s its major aim the in> 
provemetlt of inan's ability to address and solve . 
important environmental problems. One criterion 

for success in this endeavor is the development of 

» ■ .-i i- i i-i- • , * lsuaiors, i acuity and graduate students, joined with 

permanent institutiona capabil ty to discern and r j ■ <r , , « culN J uineu w yn 

Ln„ cca i u i \\* t t * Foundation staff and consultants in New York foi** 

discuss and research such problems. Universities are r c ^ i " * 

nU;,„ c a- a i r .l - ^ i n ii ' Con ference on Education ancTResearch in Environ- 

the obvious candidates for his v ro e. Few would fU ir- r a ■ TT - ~f 

u l ■ i i . • ■ mental Affairs for American Un vers t es. The ores- 
question that collectively they constitute the nation's pnt nn ui- - t - iL « . \ f , ? 

\ckr%A'v\rw \ i ^ ■ . ii . i i , . ent publication summarizes the achievement of the 

leading bank of "inter ectua ta ent and* research i ; V-i , . . 

^n-Wlitv \ 1 ■ >u • ■ ^ em ana research universities and ref>o*ts on thfe evaluative follow-up, 
Capability. And -in their teachnig function at the F 

undergratldate, graduate and community service 

(extension) levels, universities can exert a major 

influence on public opinion. 

A special advantage of the university's abilities in 



GRANT OBJECTIVES _ 
/While stimulation of higher education at the four 
universities was the immediate objective^ the grant 
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this regard is its i ontinuing nature. Universities ca*( P ro S rani < il * broader purpose was to see what impact, 



integrate ^environmental teaching and research, 
making these activities a part of the regular pro- 
gram o\er main years. This kind of sustained effort 
is particularly important when dealing with subjects 
of great* complexity such as the man-environment 
interface. From a- gi anting organization's point of 
view an investment in a* university. i$r much more 
likely to produce multiplied, long-tefm dividend 



izable outside financial aid to environmental teach- 
ing and research would ha\e on the lpng-term direc- 
tions of each institution. Still broader was the im- 
plicit hope of interesting higher education generally 
in environmental problem solving. And finally the 
Rockefeller Foundation spught to experiment with 
the kind of intei disciplinary, inter-ii^titutional^and 
international approaclrthat seems mandatoiy in this* 
enormously complex field. 
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than would be a comparable award to a "think tank/' 
In the case of the latter the irferest in the problem 
psually ends with the grant. In contrast, to start The Story: Successes... . 
a university in a> new direction is to open a broad The accomplishments of the four universities are 
range of future possibilities. evident in tVpages that follow. Suffice it to say at 



tt* that hundred* of talented indh iduuk. both 
atrthe beginning and in the prime of their aiadenik 
careers, ha\e been favorablv affeited. The grants 
have stimulated inter disciplinarv research on im- 
portant regional problems. teaeheis and scholars 
v%ho otherwise might nut ha\e \entured into inter < 
disciplinai >, problem-oriented work ha\e beea, as- 
M^t*L ht niwt raptnHy tbe t?rierpes, ideals, and the 
institutional arrangement? the giant? released on the 
^four campuses tl re ongoing. Indeed it is ileal that 
one of the overriding benefits of the grants was the 
creation of a mood orelimate of opinion at these 
unhersities that favored environmental study. In- 
tangible and subtil as such attitudes certainly are. 
they nonetheless exert a powerful influence on the 
direction that higher education take>. The Founda- 
tion' is proud to ha\e helped gi\e environmental 
studie? greater visibilit) and greater attention in the 
se\eral academic communities. 

... and Disappointments 

Assuredlyythere have also be^n disappointments, 
©lit we feel we ha\e learned as much from unexpect- 
ed failures as from planned achievements. Initially 
tire Foundation believed that the four recipients of 
the grants would create models or patterns that other 
institutions 'would follow in advancing higher en* 
vironmentaf education. In fact, part of the rationale 
behind tlie geographic distribution of the grants 
(Kast, Midwest. Rocky Mountains. Far West) was 
to provide regional colters of excellence that other 
institutioiVlrirght emulate. What we found, in'stead. 
• was that each academic environment is unique and. 
in a sen^e. nonreplicable. The points of leverage th^ 
mov'e institutions vary and so do {heir modes of or- 
ganization and operation. Faculty interests are, of 
course, diverse. It follows that pragmatism is the 
appfopriate philosophy in encouraging acadeipic 
change. If a particular course of action works to 
achance environmental studies at a particular uni- 
versity, it should be accepted arid* applauded re- 
gardless of its degree of conformity to a precon- 
ceived pattern. 

A NEW KIND OF GRANT PROGRAM 
The failure of a nationwide pattern of higher en- 
\ironmental education to emerge underscored the 
wisdorh of an early Foundation decision regarding 
flexibility. Few conditions were attached to the 
grants in question. The four universities were given 
free rein to § advance tlie study of environmental 



prob]0JY>± in nay* t)j,it they fph umilrl Kp mnct 

productive. These flexible funds provided the oppor- 
tunity to experiment with organizational and admin- 
istrative change in the advance of education and 
regional research. This polity broke quite radically 
with Roikvfeller Foundation tradition, but it ap- 
peared to be the best assuiame foi the continuation 
u( environmental, emphasis at a u n iversity after the 
expiration of the grant. To have imposed an unwel- 
come organizational formula would have. invited its 
' rapid dismissal aftei Foundation interest ceased. 

Can It Work? 

The expectation that a few institutions could be 
bellweatheis foi tTheir region also -proved illusorv. 
'.The four institutions in question had a haid enough 
time lauiuhing theii own intei^lisciplinarv environ- 
mental programs without the added burdens of 
neighborhood leadership. University collaboration 
with government agencies is also a difficult but essen- 
tial activity, and requires further intensified effort. 
However, the universities have'devised effectivestrat- 
egies for new and broader interdisciplinary ap- 
proaches to problem solving. They have directly 
assisted, through cooperation with government agen- 
cies, hji the resolution of critical land use and water 
management problems. To a remarkable degree, the 
laboratories and classrooms have been taken to the 
fields urban areas, and countrysides where the 
issues and profdfcms exist. , * ' ^ 

Distinctive patterns of organization and admin- 
istration emerged at each university. Numerous 
discussions with, staff and students, and extended 
observations of research and teaching activities? 
have lead to a number of generalizations about how 
and how not to define and disseminat^environmental 
studies in a university context. 

A distillation of the Foundation's experience is 
presented in Chapter 7. It vail be obvious that thes^ 
recommendations represent ideals rather than a rec- 
ord of what has actually" been done \ at the four 
universities. A W clear is the need t6 apply the 
recommendations pragmatically to the specific in- 
stitutional context. They emerge as factors observed 
among the four universities which haye directly and 
effectively assured productivity and 'excellence in 
their environmentarprograms. The recommenda-, 
tions, a^ong with the experience of the four universi- 
ties, suggest that it is possible for ever}? institution 
of higher qflucation to become more responsive to 
man's v ital need to solve hi^environmental problems. 



* . Activities of The Rockefeller Foundation in high- 

1 ' q^y yp er education are a larger subject, than orie might ex- 

X Jhl Jhi- p ^ ct ** ^ ey extended through more than six decades 
since the Foundation began its work in 1913. Over 

^ RO\ Jx T K'K T T T^"R ^ 6 ^ 6arS ' ^ e foundation ' ias contributed to highei 

education in all the states of the United States and in , 

T^OT TTVT'Fk ATTf^TV m ° St forei S n ™ untries - Jn ^e quarter century be- 

r V/UI\ lirM JLvJi 1 t\ieen World Wars Pamril, the Rockefeller Founda- 

• .-l y TTT'Tl *' l0n VvaS ^e on 'y philanthropic agency of its kind J 

clIlCl H J w M Vi a, broad international charter, pfomotelhe 

■ well-being of mankind throughout the world," and 

^QJ" ^^TDT I CD 3^^" ^ * al)le t0 aPply ?llbsrantial resources t0 fund innova- 

* tions in.research and teaching. The charter has con- 
A TT • a • 1 tinue d unchan ged, but happily since World War II 
X JLlo L(JX IL/dl other foundations h^ve been actheTirthe interna- 
t tional scenB, and both governmental and interna- 

v/ VCrVlCW !^°nal programs have been developed on a massive 
, scale, , * * < 

Mr. Chadbourne Gilpatric ■ Besides appropriations to many -hundreds of ih- 
l)eput) Director, Hudson'Basin Project, Mitutions of higher learning at home and abroad, the 
The Rockefeller Foundation Foundation provided •project* grants- to thousands* 

^ of scientists and scholars. From 1915 through the. 
^ * present if has also maintained a fellowship/and 

scholarship program — with award* exceeding ten 
thousand — primarily benefiting academic careers. 
-Of well over, one billion dtfllars given out by the 
Foundation, at least three-quarters served higher 
education in one form or another. > 

Withifew exceptions the Foundation's supporting 
— activities in education wetfe focused at higherJevels 
^colleg^and post-graduate teaching, research, and 
the essential tools of knowledge, libraries, scientific 
* 'equipment, and laboratories. Primary and /second- 

ary education were considered a public rather than 
private copcern, with the large scale of Jtheir neces- 

/ sary support coming'from public sources. 

\ 

v 
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♦ THE FOUNDING OF UNIVERSITIES 

„ M its inceptionihe Foundation was predisposed 
to assist higher education. During the years before 
the Foundation was actually launched, this areaUad 
attracted the support of john D. Rockefeller, Sr., the 
Foundation's creator, and the active attention of his 
* advisees, hotably Fr&lerick T. Gates. Thanks .to 

^ . * Gates' vision and Rockefeller's benefaction (in tKe 

* orcfcr of 31 million dollars), the University of Chi- 

cago was founded and 'developed before the turn of 
the century. This university emerged as a far more 
ambitious and complex institution, than the denorni- 

• 4 «*mpltng r>f indires.m the Foundations annual reports would fnd^Ktf mention of higher education per se % but ratht>, the names of many 
ufitversmt>s t co'lltgei. tnsttfutes, and centers 



_ national Bapfot college its initial proponents ' W 

I • envisaged. The 'Rock? feller Institute* for ^medical 
'research (later renamed Rockefeller University) 
was established' in 1901. With positions and facili- 
ties endowed [6 achieve excellence in medicine,<the 
Institute probably exerted the single most important 
influence On the standards of research apd perform-' 
. aftce in* this field in the early twentieth century. 
• Again at the advice of Gates; Rockefeller set up 
* the-Genewl Education Bpard in 1907. During its, 
fifty years (ujitil its principal funds had been ex- 
pended), this Board concentrated on educational 
needs of the southern United States, largejy through 
th£ development pf colleges and universities. 

• THE ROCKEFELLER FOUNDATION 
' GpES^EOi:HINA , ■ 
When Thb Rockefeller foundation came into ex- 
istence just More the first World War (1913), 
m China was attracting the attention of maty Ameri- 
cans. Here was the spectacle of an ancient civiliza- 
tion confused by the recent collapse of its traditional 
imperial government and suffering widespread pov- 
erty and difficulties of economic underdevelopment. 
* It w^s the only Asian country other than the j>hilip-' 
pines that was opep to American intervention. 
(Japan had a strong government, and' European na- 
tions controlled other large' areas likeindia, Inckv 
china, and Indonesia.) American intervention, ho'w- 
iever, was moslly'pacific and took the form of mis- 
' sionaiY'activity. In the gestation years of the Foun- 
^ dation, G§tt$s had advocated the creation of a great 
new university in China, perhaps along the lines of 
thQ University of Chicago. This proposal was ex- 
plored and found.quite impracticable bjj4he Burt^fi 
c Comhii^ion to (Jiikia, a Rockefeller-financed survey 
in 1913 of that country's conditions and needs. 

Peking Union Medical Collfege ' • 

Concern with China and with ihe Rested irnjKrf^- 
, ance" 'ofspubKc health rind' mescal research were 
dominant in the thinking of the Foundation's first 
trustees: One of their initial actions was to convene 
a conference on China and'its, needs to which the 
Foundation might address itsplf. In this meeting — 
eight months after the doors of the Foundation were 
opened'— the JwiWerful persuasion of former Presi- 
dent Charles Eliot of Harvard prevailed,, and the 
Foundation committed^ itself to, the creation of ^ 
college in China for medical research and training. 
This was the Peking Union Medical College, 'f or-" 
mally inaugurated in 1921, and solely supported by 



Di.kefelW Foundati on (and j& component, 
later incorporated as a .separate organization, the 
China. Medical Board). Although located as far 
away as Peking; this college was so well staffed and 
it* research was of .such high quality that it soon 
became a key training ground for faculties of some 
of the leadihg major medical sehoofs in this coun- 
try, notably Harvard, Johns Hopkins and Michi- 
gan. (A detailed history of the Peking Union Medi- 
cal College, Western Medicine in aChirtjese Palace, 
by Dr. John Z. Bowers, was published aboUt a yeai 

In accorp! witE?^ mandate "throughout the 
world/' the foundation rapidly extended its inter- 
ests lo many other countries. Well short of its firsf 
decade it was active in Europe, Asia, Africa, and 
Latin America, a£ well as in North America,, sup- 
porting institutions of higher learning, developing 
individual talent and leadership through fellow- 
ships, ind promoting research. 

THE THREE "IVs" OF HIGHER EDUCATION 
Three principles which have continued to be cen- 
tral in the policies arid programs of The Rockefeller * 
* Foundational^ applied in it^early support of the 
Peking Union Medicai College (and of oiher simi- 
lar instkutipns since then). One was to encourage 
and strengthenboth teaching and research and their 
reciprocal linkages. It is widely recognized that ad* 
danced levels of teaching, e.g. Ph.D. programs, be- 
came hard to distinguish from research. Research, 
on the other hand, while sometimes seeking a life 
of its own, in fact gains input, value, confirmation, 
. and above all' continuation through teaching and the 
students taught. In most colleges and universities 
these two basic functions tend to be separated, and 
even to compete. An tindinfcnished Foundation effort 
has been to keep research and teaching in balance; 
and to reinforce either one where it^ lags badly be- 
hind the other. ' 

A second principle, as is well known, was inter-* 
national: advancement of higher 'education abroad 
as well- as in the United States. The extent of Foun- 
dation activity in fofeigk countries has inevitably 
changed over time, adjusting to needs, opportunities, 
and* its own" program priorities. During the thrde 
decades that ended in the mi^-1950's, for example, 
major attention and support was given to European 
institutions. In the mid-1950's there was a strong 
redirection of Foundation work to the developing 
areas of Asia, sub-S^haran Africa, Easfcan<} South- 
ern Asia, arid Latin America. In these large areas 



specific countries yexe sekded f or major attention, eluded a higfi and inflUentirtF priority for n ychiativ . 



^ largaly by criteria combining needs anil opportunb 
' ties; and in line with defined Foundation program 
• objeeti\cs.'The dominant concern abioa/1 with de- 
\ eloping countries which continues up to the pres. 
enj. requiied the curtailment (often difTirtilt) of 
earliei support in Europe and Japan. 

A third principle wa* io^promote' research m\d 
other higher educational fauetions related to under- 
, />wg problems of luumn h ell-being: (Proponents 
. of land juairt univei silie* sometimes sound ^ if they 
imented this cormiufment. and alone put it into 
practice. ) In tlft case of the Peking .Union Medical 
College, lesemvh as well- as 'the training of doctors 
and nudes' w\W related \o the improved health of 
the Chinese people v and beneficiaries elsewhere. 

THE F(1l NDATTON'S RECORD • • ' 

The record of the Foundation's programs in high- 
er education o\er six decades is in part a history of, 
what the Foundation conceived to be the broad prob- 
lem a*eas that most needed academb # attention, and 
how these areas evolved over time. 

In its first fifteen years (T913-28) Foundation 
^effortsand fundjng were largely devoted to medical 
research and public healthy During the subsequent 
twenty-five years a number of other areas attracted 
Foundation attention arid support, notably medical 
education, the natural sciences, the social sciences, 
and the humanities. These areas as stated actually 
became the titles of the Foundation's program divi- 
sions from the start otthe 1930's to the rhid.l950's, 
and some have persisted to the present. Each of 
these prograjn divisions ranged broadly in subject 
and place, and pursued the Foundation principles 
.summarized above: balance in teaching and re- 
search, advancement of knowledge af home t and 
abroad, and higher education responsive to human 
needs. * » * ' 

A Search for Targets , 4 

Attentive to changing conditions, needs v and op- 
portunities, as well as to its own limitations, the 
Foundation tried 'to find specific targets and means 
of concentration witHin widely defined fields of in- 
terest, for*exapiple, health and agriculture. Such 
concentrations represent strategies of major efforts 
and funding over relatively long periods of time 
(five or ten years or even longer). To illustrate, in 
the early 1930\s support for 'medicaleducatiort in- 



Also in the thirties, in the natural* sciences, the 
Foundation launched art imaginative and productive 
strategv to deudop \\\pe.\ imcntal biology, including 
an iiUeifsive build-up of biochemistry. Thaflks to 
. the new capabilities for plant and rfniinal genetic 
manipulation whrch grew, oqt of this program strat- 
egy, the Foundation later conceived aiid conducted 
another strategy, the conquest of hunger, mqre spe- 
cifically, the improvement of agricultmal pioduc- 
tion through the use of netf high-vielding varieties 
/ of food crops. I <r i jlie social sciences, a major'strategv 
initiated in the thirties and continued for two. dec- 
ades, centered on the development of economic re- 
, search, theory, talent, and applications. And in the 
.hunianitie^lh^Faundation pursued a pre- and posh 
01 Id War II strategy-to improy* knowledge of 
foreign languages and cultuies. This developed re- 
sources and 'leadership for intercultiirab programs 
, inth/U.S. and abroad in the 1950s and 1960\s.' 
. An important feature jof such specific strategies, 
or concentration. within the program fields, has been 
the attemp} to ptit a paiticulai\problem or thnist at 
the center of interdisciplinary' work, at dUTer^U* 
academic revels, and including both research aiq] 
teaching. This involve? academic- , ^organization 
where.talents, resources, and programs in a univer- 
sity dre restructured for effective fbc,us on a selected 
subject or problem., 

In the preceding chapter on innovations in educa-- 
tion and research, Dr.Richardson has provided an 
excellent discussipn, I think, of how directed mobili- 
zation can proceed. His explicit concern is with the 
environmental sciences. What he has ssrid, however,' 
about university organization or reorganization,* 
woukUipply*to a number of programs undertaken 
*by the Rockefeller Foundation in the past. If one 
were to substitute "foreigrt area study" for environ- 
ment whenever jhe latter term appears in his discus- 
sion,, what Dr. Richardson has presented would 
apply to the Foundation's effort's at selected univer- 
sities just a'fter World War II. A little later, priority 
shifted from foreign area studies to international, 
studies and Dr. Richardson has described what the - 
Foundation tried to do in that direction. 

We might cojicftTtJeljiat problems as well as pat* 
terns of innovation intiiglibr education have changed 
very little during the six decades of the Rockefeller 
Foundation's existence. But we are gradual lv learn- 
ing how some of our more potent institutions V 
those of higher, education — caji keep pace with c\er> ' 
changing needs. ■ 



: ""A witticism occasionally burkes the rounds'to the 

TT , AT\y r ™r\]\THyr'nArrriA t effecl lhal in lhe ! ypical Atnerican univers i l y & fe 

Hil 1 V JtRv/l \ iVIJul 1 1 Alj alm0bl ini P as * i,)le t0 (l ° *«>* in l! foreither the first 
\ or the -last time. The point h> tlu? inherent conserva- 

# STPT IDTF* ^* libm ° f ebtal)li * ,ied i»«itutioiis of highei education, 

^ » A ^-L'-l-J-JkJ At fij>t glance this is surprising. Higher educators 

_' 1 V- * are generally conceded to.be among the mostintel- 

clllCi til 6 Kgent/aiKhcreative members of.a society. The name 

< «A IV/Trnfr 1 A TVT ° f l * ieil ?ame iS ( l u<5Slio, " n & diallenging, revising, 

AJVIJ^IY^ ami improving. Politically and economically they 

.normally range far left of center. Yet when it bonies 

T TjVTVT^T^ ^ THP V t0 l ^ eil mU1 cunic " lum * internal organization, and 
^ ^\ -LiltkJl ± X research .interests, professors frequently draw their 

Dr. Roderick Nash waR0MS int0 a li R™» ircle against iunovatihg influ- 

d / / u* * j r> i r> i. dices. As a consequence universities find maior 

Professor of History-and Environmental Studies , , . ! , , . . . ■ , J 

~ h .. t - , change, such as that involved in the interdisciplinary 

Chairman, Environmental: Studies Program pro blein.oriented study of tire environment, extram- 
* University of California, Santa Barbara dinarily difficult. Dibcussion of some of the reasons 

for this conservatism may be of assistance in its 
transcendence. 

THE MONEY ^AME ' 
Budgetary shortages almost always bring'out the 
conservatism latent in most universities. In flush 
times alleged 'luxuries" like emironmental studies 
and other experimental programs can obtain sub- 
stantial support. But cutbacks cause an academic 
community to fall back into the hallowed, non-con- 

* ^ ' troversial meat-and-potato subjects* And even in 
v goo#tipies there is a special reluctance on the part 

^of administrators to invest too heavily in new pro- 

■ " grams for fear they may prove passing fancies. Spe- 
cial terror resides in tHe possibility of making ten- 
ured appointments in«an ephemeral fifcld, where 
disappearance leaves expensive flotsam in the fac- 
ulty. This -is a legitimate concern, of course. The 

% movement of academic resources into new programs 

• 0 - ^ should be studied and deliben^te. But there is a deli- 
4 - ~ cate balance involved. If a new effort is not given 

■ reasonable fiscal Support, if it is rfbt allowed an 
autonomous voice in curricula and policy formation, , 
if it is not permitted to recruit and appoint faculty, 

■ . it may well be made a passing fancy. In this case the 
, cause of the program's failure is not its lack of ap- 

f peal to students, interest to faculty, or continuing 

s ' • relevance to society's needs. 

* * . One explanation for the typical university's dis- 

* { inclination to innovate is that it seldom enjoys 

. - „ enough financial independence to do as i^ pleases. 

♦ Enurorrmentally orient** education ^d rrwurrh can exiu in a university in a variety of uax and under a variety of nnmcs For simplicity's sake, this 
and alhr* chapter* of tht present report occasionally use "enuronmental studies" as a generic name fp»aU these endeavors, 




Cflm e qwnlly, ^mbmtets ar e at rt rtdy watr trf 
which side of the bread is buttered, and, in the main, 
that is the conservative, established .side. The icono- 
clast, whether institutional or individual, often finds 
himself out off fmin the financial means tieees&ary 
to implement hts novel ideas. Exaggerating to make 
.the point, ^the institution, particularly a state-sup- 
ported on^ that toda> declared its intent to develop 
a college of ^ay studies or communist studies would 
threaten its own financial viability. Environmental 
studies is not as radical, but in view of its challenges 
to aspeetvu^grWh, private ownership, and the free 
enteipiisesystenatheieare risks involved And uni- 
versities a re* much more sensitive to the winds of 
public fen or than they like to admit. The problem 
obviously is that' the venture capital — the seed 
mone\ — that underwrites intimation is not a com- 
mon part of a university budget. This is a deficiency 
that philanthropic agencies have traditionally tried 
to overcome.* 

THE BARS OF ACADEMIC FREEDOM 

' Another source of the American university's con- 
servatism is surprisingly related to the democratic 
nature of the faculty community. Alexis de Tocque- 
vjlle noted almost a century and a half ago that a 
ciety v/hich make*- every man a king experiences 
of tyranny comparable to that of a 'tradi- 
tional monarchy. Th(Vacademic community is a case 
iirpoint. .Academicians loudly celebrate their inde- 
pendence, frequently cloaking it in the rhetoric of 
academic freedom. Praisevxorthy as this attitude 
may be, it nonetheless makes creative leadership ex- 
tremely difficult! There simply are too many chiefs. 
Each professor is the acknowledged king of his of- 
fice, his courses, Ins laboratory. Without gainsaying 
the advantages of this independence, it is a situation 
that discourages aggressive leadership. Unlike a 
baseball manager or a corporation* president, the 
university administrator (from" department chair- 
man to president or chancellor) religiously shies 
away from telling the persons that be administers 
what to do. Everyone 'on the teaching and research 
'staff of a university is regarded .as a "colleague." It 
follow?! that the kind of personnel and program ma- 
nipulation normal in athletics or business js impos- 
sible. Proposals for change in an academic com-, 
niunity invariably come up from the' faculty rather 
than dotal from the administration. 
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The- autonomous nalu i e of individual faculty, 
coupled with yide divergencies in their views, means 
that only mild > compromise proposals have any 
chance of being made university .policy. Major in- 
novation, particulailj that which steps on the toes 
of tiadilioiral academic patterns, encounters many 
obstacles oiilhe campus. With eveiy professor in 
possession of veto power, "pi ogress is frequently 
brought to a standstill. IionicaJIyJibeialism in the 
sense of icspect for the individual conspires to de- 
feat Iibeialisin defined as icceptivitv to change. 

KINKS IN TfrE SENIORITY SYSTEM 

The senioiity s).stenl has long been recognized as 
a major letardant to innovation in the United States 
Congied. A similar emphasis on seniority, expressed 
in the professorial scale and the tenure system, dis- 
courages change in universities. A'ounger, nonten- 
ured members -of a faculty quickly learn that -the 
road to security is paved with the good will of 'their 
senior colleagues. Boat lockers, especiall) those who 
by their iconoclasni implicitly criticize older faculfy, 
' tend to jeopardize, their own futures. The irony of 
the situation is clear. The younger people with an 
abundance of energy and ne 0 w ideas are seldom in a 
position to implement them on a university-wide 
scale. Bear in mind, too, that in contrast tcr the-fed^ 
eral government there arc no party aystems^dec- 
tions, or designated terms in office to-aH£viate the 
repressive influence pf seniority, A^fiancellor, pres- 
ident, or dean hostile to a.prof!osal can block "it for 
decades. Change, anothef academic witticism holds, 
rides with the hearse, and .university policy forrrra? 
tion frequency proves thjs point. 
, While not official!) sanctioned, as is the ca§e vvitli 
the Congress, senioi ity invariably prevails in the ke>; 
"committees ami administrative. ^osts that direct a 
university: The persons at the crucial points of lev- 
el age are almost always diawn from the senior 
faculty. Such men and women often have a consid- 
erable personal investment in traditional academic 
rneails and ends. They l eflect the tiaining they're- 
ceived in their giaduate student, years which are 
commoiilv^luee or four decades in the past. Subtle 1 
issues a/Cinvolved. A profcssoi who lias developed., 
thousands of pages of^fceture notes is loathe to 
abandon them by reminding to calls for change. A 
teacher whose confidence stems from many years 
of conducting a class in a familiar way fears dis- 



♦ tor many cxafnptcv srr\frrlr Curti and Roderick Hash, Philanthropy in 
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comforting innovation. Jealousy also figures. *P ious 



sentiments about small, high-quality courses not 
withstanding, professors a*e in company with all 
people in liking popularity. Art older faculty -mem- 
ber is undenstarrtlablv r.eluctant to appro\e. much 
less entourage, curricula innovation^ that would 
help.nurke^hiin a relic. It-is extremely disheartening 



MINI-KINGDOMS 

In time the departmental structure was modified 
but always* 8 ^ the result of mitosis. Big departments 
beetuye several smaller ones. DiMiitegratKm.pre- 
\ ailed. Anj attempt to reverse the tiend, to promot 
integration, Tan afoul of departmental boundaries. 



for yesterday V star to see n>w faculty or programs ■ £rm>ng the mos^ entrenched of anv oY the university's 
year away the student^The self-respect of aHi-fe^ institutions, departments commojily acted as mini- 
time at -take, and verv often academic lefuttn kingdom,. Their control oi the faculty repaid svs 



siiffei 

THE STUDENT PJIEiNOMENON—iaTO's 
University students must also share ^nie of the 
responsibility for theirjnstitution's conservatism. 
Although briefly iji tltf late 196QJs if appeared "that 
the tijneS might be changing, recent trends ha\e done 
•much to reestablish the phenomenon erf the docile. 



tern was absolute. The umbrella that colleges or other 
siib'University adrninistiative units sought to provide 
several departments onh created arenas for tjieir 
competition. Lo>al department members taker as 
theiikfiist ^axicftn the enrichment of their empire in 
relation to that pf the other depaitments. In the low- 
oi^ no-giowth budgetar) situation prevalent in recent 
>eaii»at almost all universities, the axiom changed 
unquestioning student and the professor-god. Wij]v to at the expense of the other*. Undeistaiukbly tin* 

irir i;, a situation in which a new entrant into the compe- 
tition for universitv resources, such as environ- 
mental studies, is not looked upon with keen appre- 
ciation. 

The strength of departmental lines within a Hni- 



grades graduate schools, and careers once aga 
dominant concerns, most 'Students quietly accept the 
traditional formulas for teaching and* research that 
are handed down to them. Few dare to challenge the 
assumption of piofessoyiai omniscience even when 
ttyfc£fofes>or*s work fails to address the student's 
owli pressing concerns. • * J 
holistic, problem-oriented study o'f the environ- 
mentis precisely the kind'of endeavor likely to be- 
come - a victim of university conservatism. First of 
all it presents ti diallings departmental structure. 
Since their development under Germanic influences 
Jn the late 19th century, American universities have 
^fien keyed to departments. Teaching and research, 
it was taken 4 or granted, could be conveniently 
r pigeonholed, into separate categories. 'Entering 
^undergraduate students were" confronted with a 
.smorgasbord of knowledge. They sampled at random 
or, after the institution of "general education" and 
similar programs* with an eye to diversity. No one 
worried about how the heterogeneous mass was di- 
gested. Few suggested integrative themes, like man- 
environmejuit^elations. to provide order and mean- 
. ing for a course of study. 

Gradate students, on the other hand, were ex- 
pet ted to plunge into a single field or department 
with blinders firmly in place. From their professors 
they rnherited the idea that narrowness of scholar- 
ship was synonymous with expertis^ The final ob- 
jective of the graduate student was to so refine a dis- 
sertation topic as to permit the-writer to stand alone 
in his command of the subject. No one asked whether 
or not anyone cared. ' 



verity also makes it difficult Jbr all but the most 
intrepid facultv "members to teach or to perform 
research outside their "home M field or m interdis- 
ciplinary ventures. Seldom doesrthe old guard in a 
department acknowledge the legitimacy of such en- 
deavors; rarer still is the person who is promoted 
by a department as*a result of h'is achievements out- 
side it. As a general rule the only professors whdse 
pait-time involvement in environmental studies is 
not a handicap die those whose accomplishments fn 
their home department are unassailable. Given the 
strongly department-oriented world of the univer- 
sity, interdisciplinary endeavors necessarily take on 
the status of hobbies for the faculty involved. In 
transcending departments, interdisciplinary pro- 
grams like environmental studies work against, and 
by implication criticize, the central organizing prin- 
ciple that is a characteristic of the traditional 
university. , 

ACADEMIC RESEARCH VS. SOCIAL IVEEDS 
Another dimension of thfc typical university's re- 
sistance to environmental studies is the challenge it 
poses for "pure" research, Without denying the 
value of all knowledge, it is possibly to maintain that 
some kinds of knowledge are more valuable than 
others. The criterion is the need of society based on • 
the problems it faces presently and those it antici- 



pairs in the fmur* I'nJer \hnh\\*r of r^istinp out 1. TEACHING OLD UNIVERSITIES 

Mile^e^ie and presening/bjectivitv. universities NEW TASKS 

ha\e often h«ld Lack m hruigmg then awesome e\- The remainder of this report vs ill expand upon 

perti^e tu beaj on pte^Tfig i^ues uf the here and the rea>ons fur the uneasy relationship between en- 

now. Faiult\ interested in environmental studies are vironmental studies and the American university.- 

Usually an;ong the leatlers in deploring thi> lai k uf Theif aie indeed grounds fur pes*imwn. The his- 

a >erv u e 01 ientation in higher educatiun. The\ ton-' torn all) oiinded cannot a\oid recognizing that niajoi 

tend that mk. lety has a right tu expect the Jmu>!Mun -changes in higher education in the pa>t have. >tiuie 

and hopefully th? Milutiiii uf piominenf is-ues as- and again, depended on the fourtding of. new col- 

p^it of the higher edui atioix pruie->. Soi letv might leges and universities. The old ones simply would 

ako expeit uimriMfriW tu tiain < ompetent individti- „ not change. For example, neither women nor a tech- 

aN who ian deal bioadh ami professionally yith nical and commercial curriculum" could crack the 

these ujipuitant. a- well a-tumplex i--ue- at_an in- dour* of the '.established institution* in the middle 

teidisciphnan le\el. . decades of the 19th centyry * As a result, wealth) 

\s eVidein^^uf the potential reward^ uf unrver- benefactors launched new colleges to accommodate 

>itv involvement in contemporary concerns, propo- these reform-, and in time the older school* followed 

nents of problem-oriented education cite the way suit. 

schools of agriculture and public health arose in In reient^years the same strategy has worked to 
major American uni\ersities earl\ in the present cen- . de\elop envitonmentally -oriented teaching and re- 
tun and led the progress in these fields. In these in* >eaich programs. Entire campu>es de\oted e^clu- 
. stances the magnitude of >oeial need simph over- lively to the interdisciplinary study of man-en\ iron- 
tame the universities" reluctance to mo\e in practical merit relations ha\e appearW on the academic map. 
directions. One cQjiclu>ion is that environmental Such fiesh Marts gi\e full rein to change, but the 
problem* ha\e not yet produced the >ame intensit) new "environmental** colleges lack the disciplinary 
of public concern. But it is also possible to blame and financial strength of established universities, 
unhersities for not full) accepting the responsibility Moreover* the new carppuses need the assistance of 
of public leadership, . * their Jarger and ipore prestigious colleagues in 
Ad\ancing prQblem-oriented, interdisciplinary furthering the technical and attitudinal revolutions 
teaching and research in the em ironmental fields j^sic to the attainment of environmental quality, 
does not at all entail the deprecation of disciplinary In seeking ways of ad\ancingen\ ironmental qual- 
endeavors. The aim is not to bypas> traditional re- ity earl) in the 1970'si the Rockefeller Foundation 
search buMo integrate and coordinate it around en- might hive attempted to launch a new university 
viionmerital problems Applied research should be dedicated to environmental studies. Instead it opted 
understood as the loncomitant, not the antipode. of >for the more difficult task of encouraging inno\ati6iy > 
pure research. According to proponents of em iron- in large, firmly, established institutions The result^ 
mental studies, th^ professor who does not conduct of tjje four-university program described in these 
any research with an eye to its applied, real-world* pages can be termed encouraging. While the rate 
dimensions short changes himself <pnd his society, and scope of the change will not please e\eryone, 
Ah^o unfortunate is the researcher who is not cog- the universities involved have been helped to seq 
nizant of the interfaces between l)rS*KOTk an^ ^iat of that new directions are possible. Such recogniti6n 
others. Such statements appear innocuous enough, carries with it the hope that the (ull potential" of 
but they storm the ivory-tower that has long been a higher education can in time be realized in the vital 
precious part of university tradition, giv ing the in- task of building long-term harmony into man's rela- 
stitution faith in itself, tionship with his environment. 



• Curti and \a$h. Philanthropy jn thr Shaping of American Hifchw Education, prettnt th* full story \^ 
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Rural PtnntyhaAia supports duersc agruujture asuellas the largest non-farming rural population of arly state in the 
nation Belou The university's enellent acoustics staff and facilities uere employed in investigations on effects 
and control of ^environmental noise. * # 
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1 THE NEED FOR ; 

ENVIRONMENTAL PLANNING 

Many of pur environmental struggles todav are 
» attempts to an diorate \?s>teriid\ a * problem* tho*c 
born of oui ignorance of the en\ lionuienf* delicate 
balance, which wa> established through million of 
vears of\trial^nd erroi. A> a >oeietv. we did nof. in 
the past, fully consider that >moke in the an. chemi- 
cals and >ewage in >tieam>. and seined lull>id£> 
caused bv highway^ quarries and mines d ie a dan- 
gerous and cumulative* pure to pay for good> and 
services. In short, our thinking has not been com- 
prehen^ive; and we ha\e proceeded without wi>e. 
long-range policies to guide us. 

IS'ow it is obviou* that environmental planning i> 
urgently needed, and that this planning mu-t 
based on well-integrated policies But wluxor what 
institutions aie capable of foi^iulating them? Gov- 
ernment agencies and legislators 'trv. But do the 
results work? Certainly tfoev fall short of perfection 
if lodaV's problems are the measure of ye^teiday^ 
policies. \Ve think universities bav£ a responsibility 
and a rol^here. > 

A university's einironmental role is not to ex- 
tinguish brush '(ires liut to educate the public $o that 
if can make wis?, long-range decisions. WitK Ijjrge 
resources for research and education, a univercity 
can establish 'guidelines fur intelligent planning, 
good legislation, and fair regulation by those oubide. 

» 

THE PENN STATE * 
, ENVIRONMENT PR0GRAJV1 

The motives an^'goals of The Pennsylvania State 
University's Rockefeller Foundation Assisted efforts 
in environmental affairs were developed during a 
period of almost a y/ear and a half of conversations 

, \and letter exchanges between officers of the F^unda- 
Uion and faculty and senior administrators at^Penn 

'* ; State. Initially, the Foundation had expressed strong 
% infers st in the establishment at Penn State of a single, 
large,* central environmental affairs institute from 
and through which would be operated programs in 
undergraduate and graduate education, researched 
public service and extension. Penn State adminis* 
tratoi^ had second thoughts about such an operation, 
arising out of their experience in the administration 
of colleges and intercollege research organizations, 
and from their knowledge of the academic-political 
infrastructure at Penn State. 0 
* We proposed instead a staff rather than'line of- 



fice, reporting dirfotlv to upper \e\eU oj^the centra l 
administration, an »»t!nc with a < lear piero^atne W 
encourage that ne<e-- a/y, multiiliM iphnarv . multi- 
<oJlegiate < <Hipeiation and interest upon whhln ied- 
iWf envnoiinieutal pio^am- miM defend. The 
; direetoi of tin- ( )fh< e of Environmental (^uaiitv Pro- 
gran^ ^heiealter OEyP) often at N like a broker 
who. aware of a pioblem and goals, brings together 
-•the propej bodv of people and resource? to accom- 
plish the ta>k. He often fecl> like a -buttle moving 
w.ithin thereat loom of the univerMtv' inter\\ea\ ing 
into that fafciic the particular <. onfigurations and tie- 
>igri- forriie pro-eeution- of em ironmental matters. 

The ()K(^)P re-N upon the recognition that in en- 
vironmental affairs. The Pennsylvania State Cimer-* 
Mt\ ha- a high degi-ee of acti\ lty and an even greater 
potential in all of it- functional .aieas — induction, 
re>eaich. and .public sen ice. Greater effectiveness 
will come with greater cooperation among depart- 
ments, colleges, or functionarareas. 

;In recognition of these needs and % opportunities, 
the OE^P,i> established as a unit of the office of the 
. Provost. Among the functions of the director are 
the determination of inter-unit or inter-area needs 
and rapabilities. the facilitation among departments, 
colleges, and inter-college organizations, and the 
encouragement of cooperation'among such units. 

These functions shall be carried out by the direc- 
tor in a manner consistent with university policy in 
instruction, research, and public service. In environ- 
njpital areas new inter-unit ^projects and activities 
will bfciiecessary. In some cases, these will need,new 
or revised policy. The director must therefore be in 
clo*e communication with the vice presidents in 
charge of the thred functional areas of undergradu- 
ate studies, research and graduate studies and con- 
tjnuing education in ^he university. 

These three officers are part of the Administrative ' 
Committee which will work with the director to as- 
sure, strong and beneficial operations. Tor reasons'^ 
of communication and advising, they will be joined 

* on the Administrative Committee by the dean of the ' 

• Graduate School (representing the Graduate Coun- 
cil), a member designated by the Council of - Aca- 
demic Deans, and a member designated by the 
University Faculty Senate. 

, The Administrative Committee renders broad- 
based support to function* and operation* of the 
OEQP and helps assure the quality of 'the effort, 
ft hen environmental piogiams ( proposed or actual ) 
involve more than one functional area — undergrad- 
uate education, graduate studies, research, or public 



j^ervne- the committee -hall serve an advisory or 
poinv fuiutlon. oi both, as needed. The committee 
a— M> in stimulating bioad uin\ei>ity /wnmitnient 
and mtt-itM in eiivnoiimeiital affan% in life deter- 
mination that pivpo-.ed piogiain* are in the bt>A* 
uitt-itM t>i the unj\eiMt\ aftei leview bv <olI(*giatc 
and depaitmental (rflnei-, and in the lesoliftion of 
conflicts. It meeN at least once each term. * 

Early Interest* That Pa\etl the Way . - 

Before receiung >uppoit from the Koikefellei 
Foundation, tbe director of OE(^P spent almo>t a 
full yea i studying and e\aluating environmental ac- 
tivitfes at Penn State. As a land-giant uni\eisit\ it 
lias. a long ln-tory and a large faculty in -uch ob- 
viously environmentally related areas as agricul- 
ture, engineeiing, basic science?, and^eaith and 
mineial science?. Already erected, beginning in the 
early L960\s. ueie a seiie^of intercollege research 
institutes, three of which were directly environ- 
mentally 1 elated: the Center for Air Environment 
Studies, the Pennsylvania Transportation Institute, 
and, the. Institute f 0 i Research on Land and Water 
Ke sources. The* latter included the Pennsvlvania 
V\ ater Centei a* created. undei the Watei Resources 
Re search Act of 1961. In addition, some colleges 
are truly multidisciplinary and in the past have been 
able to mount large projects of research and educa- 
tion with superior, repiesentation of necessary fields, 
from w ithin single colleges. 

AREAS FOR CONCENTRATION 
X\e sav\ in tbe Foundation's giant the possibility 
of adding an extra increment of quality and quantity 
to oin envuionmental actlntie? in areas where we 
judged -we* had an accumulation of experts and 
knowledge nearly sufficient to allow us to proceed 
uniquely, that is without being redundant of pro- 
giams in other universities. We identified .some areas 
in whi( h we would concentrate reseaich activitv. 

Environmental Policy 

• WeVfound a considerable awareness on our 4 cam- 
pus 5 that, although we had great technical expertise 
in the science and technology of the environment, 
the solution to society's problems would depend 
upon decisions in the social sphere. We proposed to 
erect a new intercollege reseaich institute, the Ceu^ 
ter for the Study of Environmental Policy, vvhich 
would concentrate its efforts in the social, economic, 
legal, and behavioral sciences, (hawing heavily on 
advice, from pei>ons in the>ciencesand technologies. 
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we discovered an opportunity to bring together operation onl> about a year and a half, but already 

a group of faculty and students, under the aegis of w attracting other third-party research fund* and is 

the Institute for Research on Land and Water He- indeed bringing together fa< irit> and -tudents from 



soune*. to developan area of i ompete*iHe in aquath 
eco*y:*tems research and management. 

Solid Waste Management 0 . 

TCe found a considerable number of our facult} 
concerned for the future^n tins area. At the time of 
initial funding it had been our hope to assist these 
people in their initial efforts, including exploratory 
research, to <fevelop ideas and competence 1 sufficient 
to attract Mgmficant federal je-earcli fund^ which* 
at tjiat time were expected to be forthcoming 

Environmental ^oTse 



different -ouul suchce-an-aw, i\huh mean* different 
department* and ( oliege*. 

Department Boundaries 

The difficulties are far f roirr over Penn Sfate's 
tradition of research in the *o< lal science* presents 
an uneven mosaic In some department the tradi- 
tion of research is'long and well established. Some 
personnel from these departments *hov% great will- 
mgne>s to participate in intercollege research ef- 
fort-,' but most have developed ways to. carry out * 
their research within the confines of their own di*- 
upline*. Other of our social" science departments 
either do not have a strong research tradition or have 



\\e discovered we had a small core of people in de^efoped a strung tendencv to sta\ within tlie bound- 
acou-tics. j>hv-iolog\. and psjeholog\, with con&id- aries of the discipline. Older and moie mature 
erable experience in the effect- of sound on human scholar aie comfortable and confident in the areas 
beings, who wi/^d woijv together in this rather neg- of competent thev ha\e developed and are not easv 
lectedarea.' / ) to tempt into boundary areas and interdisciplinary 

In ail<fition to these re se^rTeTK areas 1 Ave proposed reseaich. At a time when facult} position funding in 
to place major emphasis on public service. We knew unkeisities is quite restricted; growtK of environ- 
that through our Agricuffural Extension Senile and mental poThsv research ma> 'be slow because insuffi-. 
our Division of Continuing Education we had been tient funds lire available to hire younger scholars 
providing environmental advice and e;duc^tion, in- interested in environmental affairs and not yet 
eluding radio, television, ajid conferences, in large academically entrenched, 
amounts for many years. We ^verejiot completely, ^ 
sure of^ effectiveness of these programs, and we University Speculation 

pledged to give -erious-attoition to this during the We considered the development and operation.of 
period of the grant, in^a studv which might result in tKis new center to be a risk opportunity, almost 
new university polity regarding its posture and phi- speculation. If that speculation'^ as well based and 
lo*ophv of public service activities in the environ- paid off, the university would gain new academic 

riches; but if that speculation found itself operating / 
in a hostile political and academic climate, the / 
operation might fail. / 

It is too early to judge; certain signs are fery eta 7 
couraging,.not the least of which is a better relation* * 
ship between the university and important state and 



ment. 



, A BRIEF CRITIQUE OF THE NEW EFFORTS 
Center for the Study of 
* Environmental Policy 

It was not easy tcr establish this center as an inter- federal agencies' In out opinion, the development of 

college unit because<Penn State has about ten social the center depends vfcry much upon the leadership of 

science departments in at ]ea£t four colleges. The a very active ac^emic entrepreneur, wh(v must at 

director of OEQP persuaded the heads of these de> the same time understand the role of the University 

partments that an inter-college research operation and its faculty and the kinds of research activities 

would-be beneficial and not detrimental to the de- which are appropriate to a university 
partmental operations. Ultin\atelv* the "justification 

for the establishment of the new center was written' Pilor&ogram: Pine Creek Watershed * 

by a special committee of al] social science depart- To give the new center a focus, an effort was made 

ment heads, and a subcommittee of that group re- to identify projects which, if uncfeftaken" would 

edited a young and active director for the center demand and use skills within tfur university. The 



The Pine ( re, I. uaterthed. proposed tor inclusion under the Sftwnal ff ild and Scenic Rn ert 4cL 
has he, n the ute of intense research and student traininp on bioloeiral and u*eial ' forers affecting the 
.mir.mmrnt in this central F\cnns,Uan,a repion The area is typical of mwh of the eastern I ruled ^tes 
in that it ,»b,,nc transformed by hiphuay development, chanprnp economu- emphaus for agriculture, 
mining and lorestn. as ueU as by second home deielopment and recreational prc«urc< 
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prnMomr>nnld hnvn m hn brnid nnnugh to b e chal ■ Poim Stal e jjiupuu ft u fur Km Qml ouuld fltuli jt 

lenging, but *mall enough to be manageable. 3ich outWacempre^ensive Environmental policy. Such 

projects might fall* within the category of air, water, a study is rarely attempted and would be quite an 

or land policy studies: or they might have a geo- achievement itsucceeded. 

graphical emphasis. , 1 

We found that Penn Stat<5 has a liistony of con- The Sad Lesson of Brandy uine < * 

cern fur the nearby Pine Creek Wateished, and a* a Many people kno\* of the Biandywine project, 

result, has {fluted a significant data base in the A foundation" gave a large grant for studies of the 

physical, biological, engineering, ^nd social areas. Brandywine Watershed in southeastern Pennsyl- 

\* ith these data as- a foundation, We shcmkl be^able to \ania and northwestern Delaware. The studies were 

expeditiously derelop a long-iange en\ironmental done a*id the results reporjedf to the residents in thf 

policy for Pine Creek, complete with costs, benefits, hope that they would act to protect their watershed. 
fntfle-offs,alternati\e>, and predictions. ^ But this ne\erhappened, because the residents did 

Vt hile this- project w ill \x\ to pro\ ide M)lutions for not want to be told w hat to do. A Penn State professor' 

Pine Greek, it also will function as a pilot piugram, says that at least part of the problem was that no one 

which can later contiibute \aluable information and on the project had bothered tt) keep the residents in- 

ideas to similar project* in Pennsylvania ar*d the formed of what was going on.and why; furthermore, 

nation. At the same*time. Penn^tate res^earthei swill it seems that no project member had bothered to 

benefit from the findings and their applications. * take residents' considerations into, account during 

The following are objecthes for the Pine Creek the studies. The human factor was just forgotten. A 

^ater Shed. feel that they are reasonable and lot of extremely valuable*information was never 

obtainable. . used, and a lot of effort and money were wasted. 

Preserve kq 3 y private lands through easements* There is no neejd to repeat the mistakes of the 

purchase, zoning, or ottier means. Brandywine project. We don't think that will hap- 

. Preserve public lands by having them designated pen. The'fouijdation for working with the people of 

as wild areas. Pine Creek has already been laid; every groujj or 

Improve the water quality of Pine Creek with individual from Penn State doing research iri the 

good-sewage treatment plants for large communities area has involved and informed the citizens, 

and efficient septic tanks for individual homes. Pol- The greatest challenge to the Office of Environ- 

lution-control laws need to be enforced. mental Quality Programs in dealing with Pjne Creek 

Eliminate acid mine .drainage. More inspectors,' is integration .of the university groups and interests 

w ith better training, are needed to see thatrthe. clean-, at work in the watershed. The Center for the Study 

streams laws are properly enforced, - * V : * of Environmental Policy* is concerned with social, 

Preserve and enhance the .north Petinsyhania legal; and political questions. A team of biologists, 

character of the villages. is investigating a wide range of questions concerning 

Plant trees and flowers. Create parks and com- the basin and experimenting with modeling, tech- 

mons. Restore old tuildings, scTtrie of which are h|s- niques. Finally the Pennsylvania Water Center,* 

torical. Control the number apd appearance of signs which is a research group in the university, has 

on buildings and along roads so that they are estheti- , brought together a team on aquatic ecosystems con* 

cally pleasing and blend with the surroundings. sisting of a fisheries -biologist, a sanitary ^engineer, 

Encourage suitable locations, for, and the design' / a Jgfdrogeologist, a forester, and a sanitary micro- 

and appearance of, new commercial and recreational biologist. Each has students \\orking on Pine Creek 

facilities. • in addition to his own efforts. As the research Reports 

Promote native crafts. • of these various endeavors are being written^ we see 

Planwellforroadimprovementsandhikingtrails. more clearly that although some dialogue between 

Propoie a link-up of inns along certain trails so thd participants has occurred and the perspectives of 

that hikers can walk the gorge during the day and faculty and studenls have broadened, more might 

rest, eat, ancHocialize at night. have been done through early and regular seminars. 

Promote environmental education in schools and 

in local civic, youth, ahd church groups. . ' Sblid Waste Management 

This is only an outline of what might be done in " W did not spend a great deal of money in this 

Pine Creek, A coordinated study such as the One area, Attention to agricultural wastes is rathgr Hell 
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ptfaWnhH m tfip College nf AgriniTturf and the tu route tu At bubjidttiicu uf ihusg fields and woA 

projects have sufficient funding. We provided funds cooperatively with other scientists arid, if appro- 

for released time for a senior faculty coordinator, priate, with social scientists and humanists. 

who got'to .know the faculty and jheir interests and, In all of the above efforts there are certain meas- 

^ attempted to find . possible -third-party funding urable and immeasurable effects upon our academic. 

* sources for studies of domestic solid waste manage- programs. Some new courses fjave been developed f 
ment. Rather unfortunately our efforts coincided and taught. A number of graduate students have^re- 
with ; the establishment of the federal EPA, and that 0 ceived degree*. Students participating in those pro- 
; new agency took some time to settle down and e^tab- grams have been involved in discussions, research, ■ 
lish its personnel, priorities, and programs, includ- and seminars which were multidisciplinary ian&ture. 

o ing its policy of university resea/ch support. Several The outlook for the future is brighter because of the 
proposals w ? re generated be'cause of interest at * successes of some of the efforts and the changed' 
agencies, only to find later that either, the agertcy "pepjfectives of faculty and students, department 

. had changed its mind or its senior personnel had heads, and other administrators, 
changed, or both. 

Recently the coordinator has been attempting to Public Service Activities , 
develop interest from industrial organizations, and * Penn State has both an Agricultural and Home 
there is some possibility that this effort may, bear Economics Extension Service and *f very large Divi- 
sion of Continuing Education; the head of Xhe latter 
is a vice president of the university. In the past, these 
two agencies have Worked quite independently and 
according to different modes. The Extension Serv- 
ice has its array of .county offices and county agents 
and their staffs, as well as the central Extension of- 
fice on the campus and its staff of specialists. The" 



fruit. 

\5,00Q Tons of Waste Paper j t 

An interesting and successful study was carried 
Qiit locally with Foundation fundS, as well as funds 
from the university. An operations researcher, a 
sociologist, and a graduate student in sociology have 



completed a study related to the recycling of the Extension Service tends to work in a programmatic 

T!52.^! ^ I" 8 ^ f S?" 6 ^ T * and Person-to-person way. It has definite programs 

and proceeds systematically toward their goals. 

The Division of Continuing Education is a more 
reflexive sSrvice of the university. Its staff, tfs well - 
as members of t^e^niversity faculty, develops ad hoc 
special prograpaiT as they become aware of some . 
clientele group's heed for continuing education sefv- 
iSs. Its greatest activity is in what is called the in- 
formal program,1he program of conferences. 



Taking on New Responsibilities 

In recent years the faculty of the College of Agru 
culture and personnel of the Agricultural Extension 



^ally witlrin the university. It is definitely a possibil 
ity. that the managemenfscheme they, now projose 
will be adopted and that the recycling scheme will 
cost the university little if anything. Through this 
effort our people have ghine'd experience in this dif- 
ficult research area, and we^ope their results are 
exportable to like institutions, namely other univer- 
sities, and government and industrial offices, all of 
which generate a great deal of * waste paper.. 

Environmental Noise . 

At the end of the first year of this activity, the vi iuu 4 - w ^ ulluiai ^ v ^ u -,.,, u 

director of OEQP judged that efforts uncfer way Service have become more aware of the negative 

with Foundation assistance were not apt to result in^ role agriculture has often played environmentally, 

true multidisciplinary research efforts. Yet we were and of the opportunity and responsibility for College 

still convinced that we had a unique opportunity. - ~of Agriculture personnel to provide sound environ- 

The Center for Air Environment Studies judged'that mental advice. A special reorganization has taken 

environmental noise rtuld be within its purview, and '-place in the tfellege, -with the creation of a'Coordina- 

the director of that center undertook to create & sub- -torpf Environmental Quality Affairs. To assist with 

group in environmental noise. This second effort has new god achievement; Foundation funds have been 

been more successfuhhas brought about multidisci- allocated to a two-year program of retraining a 

plinary research and dialogue, and has resulted in cadre of about thirty county agents in agriculture 

new proposal* for unique research. Here again we and home economics \yho have been given, regional 

must point out tfie difficulty of getting matyre scien- responsibility for the delivery of environmental ad- 

ti<t«, comfortable and confident in their own fields, vic£ through coynty agents' office*. This program is 
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■ ' showing signs' of great cuccc^asir progres ses -\ einpiipn^an rt.inaiu;^ ^ [jjuiejajuthe 

Jhe situation in Continuing Education, because>f . , ame time renc fering a service to society. We do hot 
its difference of operation, has demandetHur. . know , vet whet j\ er or not Ai8 org anizaTbn^in be- 

ther study. In the past year we have had many per- come free-sfcmding. It.is doing needed pto, ^ c j s anc | 

sons working, in an effort to help u* dec ide/u hether the student and fai ulty response is Excellent. Vfe like 

particular actions should be taken in regard to this the idea vei,\ much, but cannot \et predict its future, 

service. These committees have taken * three-year Th'ib activity defend* upon a motivated graduate 

retrospective lool; at what, we have been <J°i n g uT student entiepjeneui who can fobtei his tc^leajgues' 

•conferences, face-to-face advice, the us^of media in intsre&ts without involving the univeisity in contio- 

extension, and in correspondence course^ We are versnriTommunity action project*. 

at once amazed by the sheer bulk of what we have We have used rather minor amounts of funds 
donfe, but still confused a* to whether or not our to assist some public service activities which have 
efforts might be better were they programmed to come up during t\\e life pf the granj: We have 7 
I meet certain environmental education goak etc. The lunded some special conferences and some tele- 
analysis and report is now being generated It\scems vision activities, provided means foi Regional Plan- 
likely that it will be recommended that the univeisitv ning student* to assist in the development of a plan 
establish a coordinator of environmental extension £«r a lural community, and other like jnatters. 
activities, whose job it will be to be continually aware ^ ' *" 1 * 
of public education ueeds,aiid to work rather likethe ACTIVITIES NOT FOUNDATION ASSISTEP ' 
director of OEQP in Ringing to bear on these prob- The OEQP has. been extremely active jvhli jts 
lems the wide range of skills resident in the university, responsibilities outside the Foundation-assisted . 

During these three years we have Become increas- program. The director ha* participated in many con- 

ingly awSre of the need for greater public education ferences'and has appeared as an environment*^ ' 

in environmental areas. That need is .expressed speaker. We have bi ought togethei many people who 



strongly by citizens of the state. As a land-grant uni- pioposed activities iel§ted to tl\e environment but 

versity we have a mandate to provide it through not eligible for assistance from our Foundation 

these two extension services. We wo^ld judge that giant. We have helped achieve a greater relationship- 

land-grant universities have not only an enormous., between the university and state agencies related to 

potential and opportunity in providing public edu- the environment.lTeJrave participated, in theformu- 

cation in environmental matters t<& students outside lation of the. State-Environmental Centers Act, and* 

the campus walls, but a gre^t responsibility as well, have advised the president, tjie^prpvost, and vice 

^ "~ -'- presidents of the university on .various university 

Only One Earfy . ^ matters related to the environment. 

The OEQFs commitment to public service has' The OEQP attempted to bring u*niversity-vvide at- 

•also been expressed through support of a quarterly te ntion to the matter of undergraduate education in - 

magazine called Only One Eartl^ Thfe magazine, environmental matters. We have not been successful 

now three years old, is a high cjiyrlity production in the development of an intercollege multidiscipli- 

and devotes most of its space to popular reporting nary program which might be called "Environmental 

.of environmental research and other activities within Studies" or "Environmental Sciences." Our faculty 

the-univereity. It has been extremely well received ( s conservative. The Senate Curricular Affairs Com- 

and vvc get very, complimentary "fan" letters. 'The riiittee could not be convinced that tljere really is a 

little periodical is not expensive; and we feel it has 'fold caljed Environmental Sciences or Environ- 

julde'd another* dimension to our public environ- men tal Studies, and despite a great deal of work by 

mental education activities. We expect that it will yer y many people, no new programs ar$ operating 

continue as a regular university project. * - in t h is area . The OEQP, has, nonetheless, helped 

^ . „ < focitf grater attention on environment! matters in 

Student Environmental Counseling . e?cisting progran?s of study We encourage ^ de . 

Organization _ * velopment of some new environmentakcourses, and 

Picking up an idea developed at the Univeibity of make available to Students and advisers an up-to- 

Michigan, we established a Student Environ- date list of cours>es.*We thus find oursekes partici-_ 

inentaLCounseling Organization which would allow pating in tlie blow evolution of an environmentally- 

graduate students in the uijiveAity to gain, practical oriented undergraduate curriculum/ 
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."- ,. r ■ L A-seftOnd effort consists of supp ort to the Depart- 
FUTURE DIRECTIONS:' ment of Art to develop a multi-media environmental 
. Our greatest envfronmei^I ability is ih'the sci- presentation. We'are confident the presentation it- 
enees and technologies where eifvironinental corf* self u ill be exciting *and u ill provide quite another 
rem* have been traditional,. There is, no continuity dimension to environmental education; but the 
of communication between individuals in these fields major, purpose of the project is toWingjhe attention 
and their colleagues in the arts, -humanities, and so- of people in the arts to their role in environmental 
vial science^The assisted research programs would education and to bring them into close communica- 
have been better had the "Other culture" been a pari -Hon wi'th personsm the fields of humanitiesl-social 
ticipant and contributor. We are now making two' sciaices, sciences, and technologies, 
efforts to gain attention inlhe arts, humanities, and i{ OEQP has had some success, and we think it 
^c'ial sciences, m the hope that once that attention' has, that success is based on two-important items: 
is achieved, persons in these fields will be more the visibility and support for environmental affairs 
readily attracted to muUidisciplinary research provided by the central administration in establish- 
teams. We are funding the development of a course ing the Office where it h and in giving it such free- 
on "wilderness and the technological mind" which ranging abilities; and the availability of funds from 
will be part of our Science, Technology and Society ^ the Foundatipn to support activities in areas where 
' series and will be taught by four faculty members: the director had encouraged faculty interest. We 
a biologist, a sociologist, a philosopher, and a psy- called this the "Director'sDiscretionary Fund" and it 
chologist. A recent planning eonference built around allowed us to '.'put your money where your mouth is." 
the vifit of historian Dr. Roderick Nash achieved an Universities rarely allow such discretion to any 
excellent dialogue among people from as many dif? but the most' senior officers. If the director has any 
ferent scholarly fields, including science and tech- feeling of personal accomplishment and happiness 
nology. Not only are we achieving a faculty dialogue, it is in looking back at those now established activi- 
but the results of that dialogue will be transmitted ties which clearly would nof exist had our Office 
to students' in a formal.gourse. - ' not existed.' 
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'Professor J Bolt ( above) and laic students developed a model statuteior the control of vehicular noise pollution. Below: Computer 
technology is used to understand algal population dynamics, an important factor' in water quality. Drs. Stoermerand JoJyuo 
examine phoWgraphs scanned for optical density. The computer compflrl^digitized cell patterns with known algal images. 
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WHAT IS THE ENVIRONMENT? 

'<Environment/*liter<rfly ^that which surrounds," 
includes alj conditions and stimuli that affect human 
life, whether natural or man-made, whether man is 
aware of them or not. Until very recently in human 
history, ma if lacked the technological and social 
rtieSnis of altering his natural environment in ways 
.that could produce dangerous and far-reaching side-, 
effects. During the pjast century, and particularly 
during the past fifty years, the development and un* 
witting application of these means has produced 
some of those effect^? Twenty years ago, a few scien- 
tists were warning of ecological dangers inherent in 
the productive and consumptive activities of a rela- 
tively unrestricted technocracy. Today almost every 
citizen is aware that almost all aspects of his total 
environment — natural, biophysical, sociopolitical, 
aesthetic — 5 have been deteriorating at an unprece* 
dented rate, and that immediate and sophisticated 
action is required to halt and where possilJle to re- 
verse this process. 



How is a Quality Environment Defined? 

Judgments of environmental quality are individu- 
ally subjective, though ultimately objective in a bio- 
logicaf sense. A problem of environmental.quality is 
said to exist when our view of actual conditions does 
not conform to our view of what they should be. Our 
view of what they should be derives from an aware- 
ness of what may endanger our physical, social', or 
cultural wellbeing. Our recognition of these threats 
depends upon our capacity to perceive, measure, and 
evaluale them. Yet whetHer or not a dangerous form 
of pollution ojr deterioration is recognized, it is an 
objective threat. Part of the current social, Anxiety 
. about environmentaKquality stems' from a wide- 
spread-feeling that these as-yet-unperceiVed effects 
of a deteriorated .environment may be more serious 
than those already'discovered. This anxiety is jcom- 
pounded by a feeling that existing social ancFpoliti-' 
cal institutions are not responsive enough to cOpe ; 
effectively "with existing .environmental problems. 
The Institute supports activities aimed at fine 
Solutions for all of these problems — social and 
tutional, as well as scientific' and technological J 

^rT^ WHY AN INSTITUTE FOR 
ENVIRONMENTAL QUALITY? 
The Institute assists in focusing the r^oiirces of 
the university on complex problems associated faith 



t)lems. 
ind^g 

I 



improving the quality of our naiu fal *nd- soeio^ tence. Fqr example, candidates whose studies com- 
cultural environment. It does this >y encouraging. . *>ine .law, political .science, economics, research 
and supporting multidisciplirtary teaching, research,; planning, or engineering with studies in the natural, 
and service activities designed to provide answers, biological, physical, ecological,' or social sciences 
to a two-part question: How might currerffand future ' aue given preference, although no discipline is ex- 
,problferfis of envrronmental quality be solved, a*id eluded a priori. Most Fellows are candidates for the 
how can the scientific, technological, educational, doctorate 01 "another professional degre ? , although 
kgal, political, economic, and social forces essential especially well-qualified first-year graduate students 
to such change be marbled? . are nol excluded from consideration. Most Fellows 

' ! . T . j . . " are already University of Michigan students, but 

How is the Institute Organized? . lhey may be from 0 tW universities and may be 

The Institute was established by. the Regents in foreign student*. The, overxidiiTg'criterion is the rel- 
March 1970, ^th funds provided by,The Rocke- eva nce of the student's proposed program to impor- 
' feller -Foundation. Its purpose is to provide initial la nt problems of environmental quality, 
support for scholars and students interested in new % « ' ' . " 

\uid interdisciplinary approaches to environmental Institute Support for Facility Research Projects 
•ptohlems.Its director is assisted by a PolicyCommit-/ The Institute providea giants Jfor research efforts 
lee composed of the vice-pi^sidenjs foi\A6adeyiic-* that relate to or underlie pwblemsof environmental 
Affairs and R&earch and the deans of the several quality, and particularly for projects that are inno- 
schools and colleges with programs relating to envi- vative'or involve new-.diSciplinary alliances. The* 
ronmental quality. Guidance is provided by. .an grants are of .the nature of "seed money" so that new 
Advisory Committee comftqsed of nine facuH\^^l^Vgr strategies can be adequately tested or suffi- 
members and four graduate students. Academic ek^gata accumulated to make feasible « proposaT 
units currently represented by members of the Ad- lor extended funding from other kources. Included 
visory Committee hpl'iide Natural Resources, Elec-/ tfould be ejforts to develop interdisciplinary par* 
trical' Engineering; Industrial 7 and Environmental ticipatioa, or to apply new. techniques to envirou- 
Health, Zoology, Phy^iology^mospheric ; Sciences, mental problems/and studies $f actions that pught 
Psychology, And Urban Placing. Through station be taken on the basis of analyses of social, poTjtica-lj 
there is wid^ involvement of Units with ep^ironrrien- economic, legal, and other conditions. Projects that 
tally oriented activities ancHinterests^ The directors provide opportunities for student involvement are 
appointed by the Regentsjipon Commendation Sy given some preference. In the four years since 1970, 
tlie president. 4 , * ^ ^twenty-nine faculty research projects have been 

* funded by the Institute at an average figure 6f dbbut 
What Kinds of Support f • $7,000. *. 

Does the* Institute Provide? . In genenfl, the Institute does npt support planning 

In keeping with the objective of stimulating inter-, fffofts for jiew courses, symposia, or. curriculum 
dpuplinai>,|jctivities, including both training and development, although it can provide other kinds of 
resea^ixh i^J^ls.basic to man's understanding qfUhe v h^P- Nor does the Institute provide suppprt for 
environment ^nd the maintenance of environmental ^laboratory and'othei equipment, except in special 
quality, the fij'stitute grants fellowships "for highly eases. AUhottgh projects 'involvingfflertain kinds of 
qualified advanced students, piovides some initial, data By ^t^rr s , . e\ t en ± qe ^ur\ ey s^a&l monitoring of 
funding for research projects of faoulty and stu* physical and oth^r conditions on a broad geograpliic 
dents, and catches the assembly of research groups scale are vejy important activ ities in the field ofenvi- 
response to external funding opportunities. f * ronpMntal quality, *these activities us&ally require 
i ' • ' »i ^ . /" * v continuing operations best Tcdndi\cted by, public * 

Institute Fellowships </ ■ . ' / agencies or private enterprise. Research* supposed 

The Institute awards .one-year graduate f^llow^ by the Institute ckn play a uspfuLi'ole. by .analyzing. 
«hips, renewabte for/not more than twa additibrml* existing - con'dijiops and recommending to govern- 
yea rs. In the four years ^ince 19*70,* thirty-one , stiU ' n\eto| : and private Agencies certajn^ii^^ 
dwts have receiV^ Vesjearcfi. and. action. The*4fiSfitute- has no formal 

a'diyersity of Jiejds. Preference js, given to students deadHu&s of format for applications for research" 
whose studies combine ttfo orjnore areas of-compe- * support. ' » /' • "' * 



inasmuch as the 'require ments of interdisciplinary 
, • preparation maybe more numerous than in conven- 

Other Institute Activities tional fields. The predoctoral years may be length. 

• The Institute is charged with fostering activities in . ened*, even though the graduate school has been 
the university that bear on environmental quality, liberal in approving individually tailored programs 
Other than administering the programs described in r developed by a faculty committee essentially selec- 
the previous sections, its role is ope of catalysis and ' ted by the student as covering his or her .interests. 

; coordination. Federal agencies and other sponsors- The availability of a small-number of fellowships 
of research are increasingly focusing their attention for predoctoral interdisciplinary environmental 
and support on the solution of problems relating to studies generated -a substantial number of strong 
the environment, and to satisfying* hat are perceived applicants. Ten»fello\> ships were awarded for the 
as national needs in the environmental^ field. It is 1970-71 year. This figure was increased to a total of 
still true that the universities are the prime-per- 20 for 1971-72 and to 21 in 1972-7.3, new ap- 
formersof basic research and.of much of the applied pointmente being made as replacements for those 
research in this country. To respond to the new op-" completing their studies. In the 1973-74 year, there 

^ortunities, research grdups of somewhat larger size were no new starts, but 14 appointments were con- 
with diverse disciplinary competencies are required, tinued. Cher the four-year period' the total number 
The Institute develops such groups and, when nec- of individuals supported has been 31. To .date 14 
£S&ry, acts as the administrative unit for their have received the Ph.D. degree, 1 J.D. and M.S. 
activities Additionally, it fosters student-initiated (Resource- Economics) concurrently, 1 Master 
projects o^Vektively short duration, such as the Urban Planning. Ten more will complete the doc- 
review of ptffilic policy or the thrust of law in con- tdjate requirements in 1974-75. . • _ - 
temporary environment problems, and the involve- I n order to ensure quality controfthe fellowship 

nient of student groups in the collection of data application and primary selection process has been • 

bearing on local environmental issues. '* 1 handled by the.Fellowship Office" of the H. H. Rack- 
The university has great strengths in many fields- ham School of Gradual Studies. The basic fellow- 

that are <*vpportive of or basic to knowledge abo^t ship conditions are essentially those applicable to 

, the biosphere and the changes impressed upon it. the National Science Foundation and National Insti- 

These strengths have not been brought together ad- tutes of Health fellowship programs" The final selec- 

ministratively to form a new school or college be- tion takes into account the' particular program t>f 

cause to do so might weaken existing professional interdisciplinary studies which the student elects' to 

■ program's: Course offerings and curricula structures,, pursue, his or her career objectives and some assess- 

therefore, are the 'responsibilities of the schools and men t of the strength of commitment to that goal, 
colleges, but the Institute can be helpful in their The fellowship program is now in its fourth year, 

formulation and modification. • There was clearly a need for the opportunity which 

^ More specific examination of the Institute's func- these fellowships provide and theyhave come to be - 

lions may be made under its three major concepis: regarded aslhe first source of supp^to be turned 

( 1 ) fellowships for graduate students with career to by graduate students with environmental interests. 

motivation or research topic requiring inter- The^e is a measure of self-selection in the decision, 

~ disciplinary work to apply. -This and stiff competition ha's resulted in' 

• .(2) faculty-student research grants for innovative the appointment of an unus»ally able group, of 

projects * • young people. -It can be predicted ^vith confidence 

(3) assistance in the acquisiti<*i of new faculty that many of these students will move into positions 

• ' that will utilize directly the environmentally-oriented 

Fellowship Program for Graduate Students trainifig^vhich they have received. A university 

Most predoctoral fellowship awards are closely serves society by ensuring the production of, men 

tied to (^disciplinary *or department interests. Stu- and women trained as well as we know how to meet 

dents wishing to pursue a career in the field of the the requirements of the world in which they will live 

environment and desiring to prepare themselves to their professional lives. This program is/lirectly 

address problems relating to environmental quality aiding the university to enlargeThe flow and improve 
have generally not received fellowship awards, .the training of specialists in fields that relate to the 

Moreover there may be for them academic-penalties, quality of man's environment. 



* — ; - . ,# . . A t * ~ . Kt . . 

Faculty-Stydent Research Grants Program . . ^ problems in the physical or biological sciences. 

Although the university has limited discretionary - Nut ill the projects were successful % some at least 
funds to "initiate new search activities by faculty have opened up new developments and sortie of these 
and students the total available has been far short of have <eceived continued funding. Grants totaling 
the needs in an institution withfa lar£e and dive^* almost foui'times the Foundation, funds^llocated to 
research enterprise. Designation of a portiori of the the internal grartts pipgram have already been re- 
• Foundation grant for this purpose has made.it pos-' \eived and more will tallow. It is, however, a fair 
sible to give more attention to«the fostering of re- comment thatnlespite the recognition of the promi- 
' search on environmentally related problems.and to nence of environmental issues in our r^atiqnal life 
aid some faculty members to move their efforts to theie^has not, beep commensurate increase in re- 
.this field. Environmental problems are inherently seaich fund^relating to environmental quality. The 
complex and often call for' a team approach. Proj- ' NSF-RANN awards are mostly large and circum- 
ects that involved new; disciplinary alliances or 'in- *ciibed; EPA support tends to be directed towarc^ 
novative but untested approaches were given some regulatory aspects. Other agencies do not seem to 
preference. The projects supported Were not expected 'have mov ed toward increased funding of academi- 
^ to'be completed investigations. Rather thfcy vvere to callv-ba&C(3, environmentally-directed research, 
be carried far enough to establish the validity and* A & for 4he student-focused projects, one can only . 
promise of the research strategy prdpose^. in a real ^ a > that these wi^re supported as being of educa- 
sens* these funds were therefore regarded as seed tional value and providing worthwhile opportuni- 
ties in the expectation that continued funding ties for indiv iduals who have a deep commitment to 
"would come subsequently from other sources. In environmental issues. It "is unlikely that any of these 
determining projects to he supported, preference piojects cotild have been supported frbm university 
was given to those involving students as participants. f un ds. The relatively modest total expenditure in 
However these grants w ere not intended to support this category .was, therefore, ^specially valued, 
dissertation studies. Proposals were subjected to In conclusion, t^e judgment at this time would be 
internal revietf by two or three peers generally ■ that the availability of 'limited internally-awarded 
knowledgeable in the field, with the final decisions support for environmentally-related studies has 
.being made T)y the director. The average grant was stimulated faculty .and .student activities, has re- 
about $7,000, in each~case expenditures being made • suited in cooperative interdisciplinary work and 
* in 'conformity with an internal budget. No academic already has had some successes in terms of new 
year faculty salaries could be charged, funds granted. ' S '- 

A number of student-initiated projects that w^uld % • % v 

ilrther individual or community interests and at the ■ Mcquiskion of Neiv Faculty K * , . 

same time enhance student training or experience* . In 1970 the university.expected to add within the 

vvere also funded^using rather different criteria* oext few years a number of new faculty positions in 

These were developed Jwith faculty advice but not fields relating to the environment, and particularly 

necessarily close supervision. Most of these .had in interdisciplinary areas using Foundation funding 

modest funding with an average of about $2,300. ' on a declining support basis. Subsequent university 

Assessment ot the effectiveness of an internal budgets ha»ve contained no incremental monies for 

grant program can be made in a. variety of ways, new appointments in .this ar^a and made forward 

Viewed as ri&k^apital ventures, one can look for the . commitments for pick-up of salaries .difficult. The 
subsequent funding from other sources, or one can ' following additions to," the faculty have been made 

look at Technical papers published, but neither of with the $i(Tdf grant funds.;, 

these necessarily measures the influence on the in- m ..'pavid M\ Gates— Pressor of .Botany and direc- 

dividuals involved, particularly the students." To'' .'tor of. University bf Michigan Biological Staticm, 

them, Specially, there is the demonstration that 1971— Dr* Gat$>;te" basically an environmenWl 

alleviation, solution,, or management of environ- _ physiologist concerned with *the energy balance in 

mental problems depends: on the understanding of plants and ecosystems* for a number.of years direc- 

the phenomena or principles involved, and that tor of the Missouri Botanical-Garden. Dr. Gates* is a 

much environmentally -oriented research does not distinguished scierftist, a meip.ber of tfte National 

differ in this respect from most basic and applied ScieAcejBoard,~and until recently Chairman of the 
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Environmental Sciences Board o£ ik_ Nati onal Chemistry and Aslant Prn^r nf Atnfopk 



Academies of Science and Engineering. i^ltho\jgh 
his appointment was in part a replacement, the kn- 
fijal aspects were such that it could not have bfeen 
llvomplished without a substantial phase-in over a 
three-year period from grant funds. Dr. Gates ha* 
a multi-faceted reseifch program 4 under \$ay on 
campus arfid at the Biological Station. I " 

Robert H. Williams — Assistant Professor of* 
PhyMcs. Wjlliafhs came from the Na- 

tional Center for Atmospheric ResearcL $nfl the 
Lniversity of Colorado as a theoretical physicist 
concerned with physical aspects' of environmental 
questions. He has developed courses on energy con- 
version, energy needs, and environmental thermo- 
dynamics, has prepared a b.ook on the subject of 
eitergy, and currently is on leave in Washington as 
a member .of the group working on fhe national en- 
ergy problem under For.d foundation funding. 

Donald H. Stedman — Assistant Professor of 

i 
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and Ocfflnic Sciences, 1972 — Dr/Stodman is a 
phyaiuuchenmt educated^at Cambridge and East 
"Anglia in England, and recently employed as Senior 
Re&eanh Scientist by the Ford Motor Company. 
After a year o\\ campus a* Visiting Professorhs was 
given a faculty appointment/He teaches ccrarses" on 
the kinetics of gase> and the analysis of components 
of the atmosphere. He has brought together a group 
in atmospheric* chemistry and has substantial re-* 
search funding, including most recently work on the 
Anticipated effects of space shuttle launches. 

George F. Estabrook — Assistant Professor of 
Botany, 1971 — Dr. E>tabrook is a specialist in the 
application of mathematical and computer tech- 
niques to biological and 'ecological problems. He 
was* brought to the campus in 1970-71 from the 
University of Colorado with grant fun4s, but his 
continuing appointment did not involve further 
grant support. 



The rugged beauty of thtW asauh Front is a tollable natural resource. Its management w of great concern to Rocky Mountain 
region citizens. BeloH. water resource limitations are a critical factor in grottth and development of icestern resources. 
In this region, natural forces often shape the environment in dramatic fashion. 
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> A three-year grant by the Rockefeller Foundation 
to Utah State University effective January 1, '1971, 
funded the university-wide Environment and Man 
Program. The program provided the faculty, staff, 
and student body w ith an interdisciplinary research 
and educational opportunity to study environmental 
problems in Utah and the Rocky Mountain Region t 
with experts from outside the university. 
* A program director was selected by the Dean's 
Council. To advise the director on policy matters, a 
Steering Committee, consisting of faculty members 
and students from various colleges and disciplines, 
was also established. Selection of colloquia topics, 
program thrusts, and guidelines for research and 
program efforts were the major responsibility of the 
policy body. Later, additional 1 staff were added on a 
part-time basis to implement program policies and 
activities. 9 % 

The program developed processes to. stimulate 
university-wide interdisciplinary, cooperation, espe- 
cially between the social sciences, humanities, and 
natural sciences. , Mljor, environmentally-related 
problem areas were examined in interdisciplinary 
colloquia, consist^ of USU faculty and students 
and experts from outside the university, 

THE PROGRAM AT USU , 4 
The broad purposes of colloquia were: to criti- 
cally examine all aspects of the designated problem 
area, especially in, its relationship to the Rocky 
Mountain Region; to determine, the state of knowl-* 
edge in the problem area; to identify aspects of the 
problem area in which knowledge was inadequate; 
to make recommendations for further research stud- 
ies, and for public service and educational pro- 
grams; to provide* opportunities for university staff 
, and students to meet and interact with state and fed- 
eral agency officials, elected officials, and concerned, 
citizens regarding environmental problems; and to. 
select specifically tkose areas needing further re- 
search, public service, or education for which Utah 
State University had the present or potential capa- 
bility to undertake and to formulate plans for fol- 
low-up activities. # 

The planning and implementation of colloquia 
were directed by interdisciplinary task forces. Spe- 
cific edu<^tionai, research, or public service activi* 
ties ba^d on recommendations of colloquia were'* 
also carried out. by appropriate task forces. All ac- 
tivities of the task forces were designed to coordi- 
nate with ongoing university programs. 4 m 
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Increased univerfcity-community c Q operation was Values as rel ated to Energy Consumption, Environ- 
a major goal Efforts tfere made to stimulate uni- mental Management in the Colorado River Basin, 
versity research^ education^ ?nd .public, seryice arid Solid JKasteilanagement. A number of special- 
need^y various groups in the state and regional ized seminars^ere also sponsored such as: Solid 
community-^especially local/ state, and federal 
government pntijie^— vHo were either significantly 
affected by program efforts or who were potential 
users of research findings. 

The university was not adequately stalled in some 
areas of the social science*, humanities, and educa- 
tion for effective interdisciplinary participation. 
Support for two full-time fac\ilt>; members was pro* 
vided for the purpose* of developing greater strength 
in these kreas. 



, ADMINISTRATION 

A committee of Deans selected 3 Dr. .Cyrus M. 
McKell, Range Science Department Head, as pro- 
gram director. To°advise.in program development 
and provide liaison between the program and col- 
lege deans and university staff and students, a Steer- 
ing Committee of fourteen members was appointed. 
The faculty members Were appointed on the basis 
of individual interest and university-wide represen- 
tation. Student members were selected on their let- 
ters of interest and potential for contributing to 
program objectives. Meetings were held every two 
weeks except during the summer. Two extended 



Wdfete Management, Silviculture for Improving En- 
vironmental Quality in Communities and Recreation 
Areab, Environmental Law, Environmental Educa- 
tion, and the National Environmental Protection" 
Act. The colloquia served as an effective vehicle for 
group apafysis of problems. Each colloquium at- 
tempted to analyze thoroughly the issue under con- 
sideration, determine the 'existing knowledge base, 
identify areas needing more research and study, 
and make recomnjendations for further research, or 
action. Task Forces determined those research and 
program areas which Utah State University had the 
capability to undertake or where the capability 
could be developed. These resulted in specific re- 
search, educational, and public service efforts. 
Through the involvement and contacts with national, 
state, an^jl local participants in the colloquia impor- 
tant long-term benefits are expected to result. 

Research * , 

' 1. Competitive Mini-Grant Program 
Research as a means of stimulating the involve- 
ment of faculty and students has been a major focus 
of the program. Competitive research grants* titaj^ 



planning workshops were held by the Steering Com- ing $40,000 annually. Tiave been awarded. 0Mhe 



mittee to define broad program objectives 
* Major program activities were assigned ^o inter- 
disciplinary task forties: planning of colloquia, fol- 
low-through activities, and research proposal devel- 
opment. As the program progressed a need devel- 
oped for additional part-time staff assistance. A. 
Berry Crawford, Associate HeaS and Associate 
Professor of Philosophy, was appointed to direct 
and coordinate task force research activities. Don- 
nie H. Grimsley, an attorney and Assistant Profes- 
sor in th^ (College of Natural Resources, was as- 
signed 'to stimulate student involvement and to co- 
ordinate efforts involving groups in the community. 

PROGRAMS DEVELOPED TO STIMULATE 
INTERDISCIPLINARY FACULTY AND 
STUDENT INVOLVEMENT 

Colloquia 

Under the direction of interdisciplinary task 
forces, five major colloquia were held on the fol- 
lowing problem areas confronting the Rocky Moun- 



. 163 proposals which were submitted over a three-, 
year period, 42 were selected for funding.^ These 
grants ranged from $1,500 for undergraduates to 
$5>000 for faculty. Criteria iy>ed in selecting pro- 
, posals were; the proposed research should provide 
an environmental value to society and be consistent 
with the mission of the university; the research pro- 
posed should have an interdisciplinary approach; 
the project leaders shoujd define a receptive audi- 
ence for the research and furnish letters of support 
from community leaders or agency officials who 
would cooperate and implement its findings; and 
, the research could generate follow-up research pro- 
posals. * 

Proposals were reviewed By a designated group 
of faculty members and a student. Based upon rec- 
ommendations of the reviewers, the* Steering Com- 
mittee selected the proposals to be funded. Gener- 
ally, one year waA funded for research. , #1 
2. Grants Made on Application 
Two major grantf were awarded by the Steering 



tain Region: Land Use Planning, Policy Formula- Committee on^^plication. A grant for $24,120^ 
tion in t Energy JRespurces Development^ Human, funded the development of a statistical survey meJ*W^ 



'odd logy for determining public opinion on environ- mini-gtant research awards. Since only eight propo- 

~TnentaI problems confronting Utah. Tins project sals w^re fleeted tor iunding, additional programs* 

directed by faculty members from the bepartmeni were developed to better respond to the undergrade 

of Sociology with staff members" from other disci- tfate needs and interests. One of fhese, ag Environ- 

plmes .serving as consultants. * « mental Action Grant Program, prqyicjed small 

An initial effort to develop a model of the Great amount* of fund* to umlergraduateb pjr group* of 
Salt Lake received 810,000. Directed by the Utah . undergraduate* on the Jj&w oT a brief application. 

IFaJer Research Laboratory located at USU, this A panel of two f acuity ..members and two students 

effort has received subsequent funding by the Office reviewed application* ^ndJrecommended award*, 

of Water Research. ^ An Environmental Internship Program provided 

3. Research Proposal Preparation Support for constructive environmentally-related \Q>rk ex- 

Assistance w;as provided for the preparation of perience for ten junior and senior students during 

research proposes for externalj[unding. The*e ef- the *ummer of 1973 in government agencies or othflr 

forts resulted in a $50,000 grant 'from the 'Em iron- organization* deafing \s ith environmental problem!; 
.mental Protection Agency to assess the usefulness The Environmental Studies Program, a multidis-j 

ofthe concept of carry ing capacity as a tool in com- ciplinary curriculum leading to a Bachelor's de- 

c prehensive .regional planning. A follow-up grant of gree,'was approved by the Utah State Higher Board 

§100,000 toCtah State University and the Office of of Education in 1972. The Environment and Man 

the State Planning Coordinator has been approved Program helped to develop this degree program 

by the Environmental Protection Agency. The Na- which now ha$ nearly fifty students, 
tional Science Foundation provided $30,000 for a To increase the awareness of the natural environ- 

three-week ^workshop on Inadvertent Weather Modi-" ment among students, the Environment and Man 

fication. The National Endowment for the Hum^ni- . Program cooperated in the initiation of the Outdoor 

ties awarded th£ College of Humanities, Arts, and Program >vith the Associated Students. The Outdoor 

Social Sciences $150,000 for a four-year teaching Program rents equipment and provides programs 

program on hfcna^ values. The Utah Department of affording students opportunities to efijoy arid learn 

Community Affairs provided a matching grant of about the natural environment. Interest in the pro- 

S7,500 to conduct regional workshops in land use ' gram has been sufficient to' generate funds* to the 

planning. Other proposals have been submitted for degree that it is now self-supporting. ' 
funding and many more are in preparation. 

E'ducation and Public Service Efforts. 
Staff Support . j n a( j ( j ition to thjg p ublic serv i ce an d educational 

As suggested i Q the proposal to The Rockefeller opportunities provided through research, colloquia 

Foundation, budgetary support was extended to the and student program? , spe cial educational projects 

social sciences, humanities, and education as a were co . sponsored by the program and the univer- 

means of strengthening the participation of those sity Extension Service- 
disciplines in interdisciplinary efforts. Staff sup- • 

port was primarily given to Political Science and , LAND USE PLANNING t 

Sociology- faculty, secondarily to the Colleges* of The pV ogram's activities in its most intensive task 

Natural Resources andEngineering. Staff receiving , f ^ Land Use ?] ' annin ^ illu8trate how colloquia, 

a portion of their support from the program changed re search, and community service were integrated, 

as task force activities and the program's require- into a major program The$e efforts $ignifi . 

ments changed. SupporUwas also given to staff mem- cantly aided in the passage of new land u$e pJanning 

befs involved in special short-term projects under legislation by the State of Utah that had failed to' 

task force direction. pass in the^evious two years. 

Program? to Involve Undergraduate . Land Use Planning Colloquium 

Students , • Land use was the first major environmental prob- 

Sev&al programs were Established for achieving fern area, to be selected for study by the Environment 

a meaningful involvement of undergraduate stu- and Man Program. A colloquium on land use plan* 

(Jents during the course of the program. Uadergr^d- ning was held during the fall of 1971 under thfc task 

uates participated minimally in the competitive force chairmanship of Dean Thadis Box, 



Developmental pressure in the intermountain region is increasing, often without adequate 
public planning and control. * " . 

• , ' -135 \ ' 



The colloquium had several objectives! to docu- 



ment the nature of land use problems in Utah and Land Use Planning Workshops 
the Rocky Mountain Region;' to develop principles 
and practices for.proper land use planning in Utah;- 
and to inform elected officials and the' public 
throughout the state on the nature of land u§e prob- 
lems and .possible methods to resolve them. 



Land Use Studies - 

r 

One of the most serious land* use problems in 
Utah as well as the entire Rocky Mountain Region 
is the rapid development of recreational second- 
home subdivisions in unincorporated areas. Two 
major mini-grant studies of this problem were initi- 
ated by graduate students under the direction f of 
qualified faculty.' Donald MacPberson, a land eco- 
nomics graduate student, studied the impact of rec- 
reational second-home subdivisions to determine the 
external costs to local government. James Thompson, 
a graduate student in business administration, con- 
ducted a case study c£ a subdivision to determine the 
external costs to local government when subdivi- • 
sidns are developed in unincfcrpotrated areSs of ~a 
county. 

* The program assisted tbfc Bureau of Community 
Development at the University of Utah in publishing 
a detailed report of subdivision activity in nine Utah, 
counties. The report .pointed f out critfcal problems 
faced by some small rural Utah counties caused by 
an increasing demand for public services by recrea- 
tional subdivision owners. One small and sparsely 
populated Utah county has had forty-three subdivi- 
sions platted since 1962 and over 100 miles of roads 
have been dedicated to public use, although the 
county cannot afford to accept the dedication. 

A number of activities haye been* undertaken to 
establish principles and practices for land use. "Re- 
tention of Open Space Between QateWay Gommuni- 
ties" is the name*of a study conducted by a land- 
scape architecture student, M. J, Paulson, Using the 
Logan-Smithfield' highways as the research area, the 
study, jointly funded by both cities and the county, 
has been a powerful tool for the Cache County plan- 
ning commission. Governments in other areas of the 
nation' have requested copies of the study report to 
use as a guide in coping, with their own,open space 
problems. Methodologies and considerations in* 
volved ill establishing bicycle pathways, a study 



Following the land use planning colloquium, a 
series*M land use planning workshops were initiated 
throughout Utah. The workshops were designed to 
train local community leaders, both governmental 
and civic, in the fundamental considerations in- 
volved in wise lan^l use planning. Matching funds 
to support the workshops were provided by the State 
Department of Community Affairs. Cooperating in 
sponsoring the workshops were the Utah State 
University Extension Service, the Utah Rural Devel- 
opment Committee, and the United States Soil Con- 
servation Service. 

An interdisciplinary task force met for two days 
in September 1972, to establish t^e focus of the 
workshops and to develop educational materials. A 
workbook was Resigned as an involv^ment-stinjula- 
tor emphasizing two of the fundamental aspects of 
the la'nd use planning process: establishment of' 
community goals; and. developing natural resources 
inventories arid criteria for land use. * • 

A companion publication, ""The -Heber Valley 
Story," related the successful efforts made in Wa- 
satch County, Utah, to involve a^broad spectrum of 
citizens in determining the county's problems, fu- 
ture goals, and policies. 

Seven'fand use planning workshops w£re held/- 
one in each of Utah's multi-county planning dis- 
tricts. Workshops were also staged for the State 
Legislature, the Bear Lake Bi-State Commission, 
and the Utah Environment Council. 

Two months prior to a workshop, meetings were- 
held with the executive direetor and chairman of 
each multi-county planning district and the relevant 
university extension coordinators. Several week? 
later, the teaching team met with county commis- 
sioners and local government leaders. In these meet- 
ings, the purpose and scope of the workshops were 
discussed, and Iftnd use problems in their areas were 
identified. 

Other Educational and Public Service 
Programs in Land Use Planning 

Many educational efforts have been stimulated by 
the workshops. A program was developed with the 
State Board of Education to teach a unit on land 
use planning in a number of the state secondary 



conducted by John Thompson, a graduate student in schools during the 1973-74 school year. Under the 
business administration, also resulted in a much direction of university faculty members, science and 
sought after report, social science school ctirriculuiti advisers were 
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trimed to develop teaching units in land use. An ^ * - ; - - - - 

estimated 1,000 students were taught some of the , A CRITICAL ANALYSIS OF THE 
ba*ic ideas in land use placing during the 1973-74 ENVIRONMENT AND MAN PBpGRAM 
school jear, . ; * Steering Committee 

At the request of Senator Carl Petterson, cHair- DufTni 
man of the Natural Resources Sub-Committee of tfie 
Utah State Legislature, Don Gtimsley, attorney and 
assistant director of the Environment and Man, Pro- 
gram, was temporarily assigned to work as adviser 
to that Sub-Committee to develop land jise legisla- 



tion. 



ring the initial year, 'the Steering Committee 
advised on goals and policy by debating philosophi- 
cal issues. The intens^jcsaflicts which were gener- 
ated gave rise to innovative ideas, pne of "which was 
the values debate. After program' directions were 
setSand several key members (Gardner, §tokes, 
Steel, and Lyon) left the Steering Committee* little 
intense debate occurred* For the final year, 'the 
Steering Committee acted mainly as a reviewer of 

, r . , . . . program administration recommendations. Should 

number of regional activities, primarily ih land- f , i r c , . _ r ... , , . , 

* i*j a,, t- . 1^1. the role of the Steering Committee have been rede- 

use-related areas. The Environmental Studies Divi- 

si6n of EPA funded a study to examine the useful- 
ness of "carrying capacity" as a concept in compre- 
hensive regional planning. 

In October 1973, the Colorado River Basin Eiwi^ 
ronmental Management Conference, organized by 
Berry Crawford and Dean F. Peterson, examined 
management and resource allocation problems in 



Regional Land Use Activities 
The Environment and Man Program stimulated a 



fined? 

Mini-Grants 



Most of the fhileage came f rdm graduate students. 
This is probably because most w.ere motivated to 
perform with excellence on a thesis project an.d be- 
cause they were supervised by experienced proffes- 
the Colorado River Basin. Approximately 15&pol- sionals - Some projects were parallel with major 
:j riiakers and educators attended, representing P ro § ram thrusts while others bore no relation. 
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s^ate and federal agencies, regional federation V U.S. Should onl y those projects with a relationship have 
Congress, state legislatures, environmental research been funded in order to save mone y or the stim " 



ulation in other «area£ worth it in terms of partici- 
pation and graduate student training? 

Several plausible reasons might be given for the 
lack of mini-grant response to undergraduate stu- 
dents^-their relative lack of academic tools to per- 
form research; inadequacy of Supervision; and the 
general lack of incentives for undergraduates to 
perform research. .Some staff members maintain that 
perhaps the internship program and the student ac- 
tion program offered a better opportunity for under- 



units, Mexico/ business and industry, universities, 
and citizen groups. John Busterud, Council on Envi- 
ronmental Quality, hea'ded the list of noted authori- 
. ties who gave presentations. 

The Environment and Man Program has ireen 
instrumental in stimulating the development of 
methodologies to measure attitudes in regard to land 
v use and other environmental problems. A pilot 
study was made in southern Utah in 1971 under the 
direction of^Stan Albrecht and Bruce Bylund of the 

Department of Sociology, to determine attitudes if . g raduate participation. 4 
the citizens in regard to coal-fir,ed power plant siting ~ 
in the area. Subsequently, major program support Regearch Proposal Preparation ) 

was provided to the Department of Sociology to de=_ Although the preparation of proposals, was not a 

velop a survey methodology to monitor environmen- major program goal, it was a logical extension of 
tal attitude changes in Utah. Public attitudes on goals. We contributed the most to proposal prepara- 
land use planning were the subject of the initial tion under two situations: wlien someone with an 
stiicTy conducted in the fall of 1973. Results of this innovative idea convinced us of its value; an(I when 
study were published and provided to the Legisla-, one of ouf staff members found time to advance an 
tive Council for distribution to the State Legislators idea. Failure of some projects to live up to our 
just prior to the 1974 legislative session. Copies" expectations was a- disappointment, and a timely 
were aLo given to county commisTioners and state shift of funds to other staff members was difficult to 
officials. This study reportedly had a positive effect accomplish since one-year commitments were usu- 
ort the decision of the lawmakers to pass the land ally made to departments. One or two ofjhe depart- 
use legislation. _ ments receiving support apparently channeled the 
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additional f unds to serve its own needs rather than 



to support the objectives of the Environment and 
Man Program. 

* 

Colloquia 

The colloquia clearly had a major impact on ere-' 
ating over-all campus awareness and provided a new 
thrust to the university. Extensive new contacts and 
working relationships were created through the col- 
loquia with persons outside the university. One dis- 
appointment was the lack of widespread faculty 
participation. We learned as we moved along who 
4 the real workers and innovators were. 

Public Service 

Best results in the area of public service came as 
a result of the commitment of full-time program 
and extension staff. We found it easier to attract 
public attention with timely topics such as energy 
utilization and land-use^planning. " 

Energy Resources Conference 

The most valuable part of this conference was the 
establishment of contacts throughout the region jind 
the/university's opportunity to take regional leader- 
ship on environmental problems related to energy 
supply and application. The conferehce impact on 
policy formation was negligible because -govern- 
ment and industry were not involved in the confer- 
ence. The lesson learned here is that you must ac- 
tively' involve those you desire to* influence. This is 
probably the njost significant lesson the university 
should learn from the Environment and Man Pro- 
grann'You cannot go it alone with programs of this 
magnitude and expeot to rfiake any impact on local, 
state, or "federal policy. 

* * * • 
Overall Impact on the University 

There is no. question that the Environment and 
Man Program Jias had. a significant impact on the 
university. The. university's imdge, already strong 
in natural resources, agriculture, water resources, 
and ecology, has been strengthened by the interdie: , 
.ciplinary 'approaches that have been brought to bear 
on these disciplines. How much and how long the. 
impact will extend is hard to predifct. Funding for a 
longer period would undoubtedly provide assurance 
* of greater assimilation within the whole university 
fabric. Even So, the major programs in land use 
planning, energy resources decision making, values, 
and solid waste rrftnagement are actively being con* 
tinUed. 



WASTE MANAGEMENT 
The colloquia on Waste Management, Regional 
"Energy Resources Developments and Human Values 
.and the Environment have had a similar, although % 
lesser impact on university, state, and regional 
Jevels. 

A major proposal on waste management was pre- 
pared in 1972 under the leadership of A. Berry 
Crawford and- Dean F. Peterson. Although not 
funded, this*protfJbsal received a careful and lengthy 
review by the National Science Foundation. 

More recently, the task force presented a proposal 
to the Environmental Protection Agency for a feasi- 
bility study of solid waste management in the rural 
six-county area of central Utah. 

An interdisciplinary team of university faculty 
operating under a grant from the Environment and 
Man Program -and additional funds from the Cache 
County Commission, developed a Solid Waste Col- 
lection* and Disposal Program Cor thexounty. The 
program has been widely acclaimed and is now be- 
ing implemented .in the county. A series of work- 
sTiopdyhave been initiated in cooperation^ with the 
State of^tffah department of Health" to stimulate 
similar programs in other rural Utah counties. 

y- REGIONAL ENERGY RESOURCES 
DEVELOPMENT 

Energy 'resources development is^a region wide 
problem, mostly because it restb upon a federal land 
ube policy ai\d a water allocation system that, tran- 
scends parochial bounclarieb. Nonetheless, energy 
policy is fragmented and often proceeds ineffec- 
tively because of poor coordination among states, 
counties/ private businesses, and federal govern- 
ment agencies. 

Better coordination may be the key to better en 
ergy policies. It^was felt that the program could 
perform thiss important function. Th& Environment 
and Man Program, therefore, worked with nine In- 
termountain universities to hold a conference on 
principles of energy resources development. A fol- 
low-up conference was immediately held, dealing* 
with "Utah Problems of Energy Resources Develop- 
ment." Shortly thereafter an afternoon session of the 
Intermountairi Section of the Geological Society in 
Laramie, Wyoming featured problems of strip min- 
ing to obtain energy resources in that state. The 
program jointly sponsored a conference with the 
Colorado School of Mines in December 1972, ana- 
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lyzing the energy resource problem* of that state. A 



conference in Arizona is fe\ to be scheduled, but 
plans are underway for a program dealing with 
Arizona'* energy resources. Over 300 copies each 
of the proceedings of the principal energy confer- 
ence and of the follow-up Utah conference were 
prepared and distributed to industry leaders and 
got eminent officials. 

An Energy Task Force 

As a result of the energy conference, an energy 
task force was set tip and is currently seeking to 
develop' research proposals and programs dealing 
with the energy policy problems. The work of the 
task force, directed b>\ Edward H. Allen, Assistant 
Professor of Politjpal Science, has concentrated 
upon two activities. * 

First, in the program area the task force is orgar^ 
izing energy crisis management workshops that will 
be presented to local officials. The task force has 
recently finished a first draft of a hand&ok to be 
used in these workshops. Tha^handbook of some ver- 
siop of it may be distributed nationwide if current 
discussions with the Defense Civil Preparedness 
Agency come to fruition. • 

Second, in'the^rea of research the task force has 1 
been involved in developing regionwide interest in 
energy policy coordination. The task force is aiding 
the orgarifi&tion of a regional research group under 
the auspices of the Institute of Ecology. 

HUMAW VAfcUES AND ENVIRONMENT 

Values are basic to all social interactions includ- 
ing activities tjjat have immediate as well as indirect 
effects on the natural environment. The Values Task 
Force was established under the leadership of Jim 
Mulder of the Political Science Department to probe 
the types of issues and connections that relate values 
to natural environment. The overall objective of the 
task force was to investigate mechanisms and proc- 
es^es that could increase awareness in people con- 
cerning the meaning of their values and their effects 
on behavior as related to environmental issues. In 
adcjition* ideas were explored that could lead to the 
development of focusing research on specifip aspects 
of the relationship between values and environment. 

USU Values Parade 

It was decided that the values program would be 
launched with a debate among well-known person- 
alities, focusing on the conflicting valpes inherent in 
energy development and utilization and to be held 



in the USU Spectrum (Activity CfintejL) . Ihi* debate : . 
attracted approximately 2,500 people, one of the 
largest student-faculty 'audiences for this type of 
activity in the history of the university. The debaters- 
explored the problem of human values and energy 
utilization from four different points of view. Intro- 
ducing the debate was former Viee President for < 
Research, D. W. Thorne. The moderator of the panel 
was John B#den of the Political Science Depart- 
ment. The debaters were : Milton Weilenmann, Direc- 
tor of Development ServfcSstfor the State of Utah; 
Gary Snyder, an ecological poet and environmental 
activist; James Kilpatrick, a noted conservative syn- 
dicated columnist; arid Dick Gregory, a weHJmown 
satirist, comedian, and spokesman for human rights. 

James Kilpatrick was so impressed with the inter- 
action and points of view' expressed, as well as the r 
student response and general university environ- 
mental awareness, that he featured the proceedings 
of the energy-values debate in his nationally syndi- 
cated column. 

Follow-up Activities ^ 

As part of a follow-up strategy, a number of mini- 
debates were conducted in each college of the uni- 
versity. These dealt with issues of specific interest 
to the colleges^ and featured public interest repre- 
sentatives, business representatives, other citizens- 
from the conjpuinity, and staff members. Among the 
topics corfsidered were problems of economic devel- 
opment, wilderness areas, the role of engineers in 
environment-related projects, and '^environmental 
education. 

it was felt that students attending the debates in- 
creased # the level of their understanding of environ- 
mental issues, but that they did not gain an aware- 
ness of the relationship between values and environ- 
mental problems. Thus an ambitious program was 
undertaken to involve education, government, busi- 
ness, and religious leaders throughout the state in 
the examination of value problems. With the sup- 
port of the governor, a workshop on family values 
was organized that was attended by leaders from 
various organizations and government departments. 
Two more workshops are planned — *"one pealing 
with educational values and another, with environ- 
mental values. The objective of the workshops is to • 
build support for programs that will increase public 
awareness of the significance of values to behavior* 
relating to the family, education, and the natural 
environment. Implementing activities are now Un- 
derway. t , t* 
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At t he sam e t i m e *Bwftbe*.ot f a culty repre s ent — E ndowm e nt jriade'a major grant to the university to 



ing several disciplines worked on a proposal to es- develop the program! The project will enhance, the 

tablish an innovative educational program dealing teaching of human values mteveral academic areas 

with values and the total environment. The proposal, at Utah State University and has stimulated the in- . 

entitled "An Integrated Values and Human and Nat v volvement of disciplines Jhat have heretofore shown 

ural Environment Course Program," was submitted relatively little concern for environment-related 

/*■ to the National Endowment for the Humanities; the problems 
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The Division of Environmental Studies has provided majpoppprtunities for graduate student participc tion, including ecosystems 
analysis. Below: The Division is administered with the College of Agricultural and Environmental Scu nces. 
Dean McCalla (right) assists Drs. Myrup and Matthews in program development. 
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THE ROLE OETHE DIVISION 

As an intercollege umFthe Diyisiojn of Environ- 
mental S.tudies is involved in undergraduate and 
graduate instruction^ research and public semce, 
The environment and its interaction with soci^p is 
the broad ^subject matter afea oentral to the interests 
arid concents, of the core faculty and. associates of 
the divisIon.We view environmental problems Vnd 
their, solution as part of the total spectrum of the 
needs of society. Consequently, we feel that our pri- 
mary goal is to assist in. the reconciliation of the en- 
vironmental, economic, social; and moral impera- 
tives which faqe human society today. 

The roles of tKe Division of Environmental Studies 
in fhe University of California include participation 
in a learning process that combines rigorous analysis 
of environmental problems, liking the best available 
intellectual tools, with a broad perspective that 
recogpizes the complexities, subtleties, and conflicts 
which are inherent in such problems. We intend that 
the results of the teaching and research attivitjes 
associated with' 'the Division of Environmental 
Studies be immediately useful in .the decision-mak- 
ing processes in society. Therefore, we are seriously 
committed to the concept of "information delivery" 
to the extramural community as an essential ppirX of f 
the duties of the division faculty. We fe^l that tljis 
°is necessary if society is to reach wise decisions 
about its environmental resources. * ° 



Serving as a Catalyst > 

The academic community as'-a whole at the Uni- - 
versity o v f California, Davis,, possesses all the intet • 
lectual and phygieal resources to mount major eff orts 
to solve many environment problems, ^o one der 
partment, however, possesses expertise in all essen- 
tial aspects of a given problem. We intend that the" 
Division of Environmental Studies shall -act as -a 
.Catalyst to facilitate interdisciplinary and inter- 
departmental cooperation in working on major prob- 
lems. Consequently oi)e of the goals, of environ- 

* mental studies is to broaden the existing scholarly 
"disciplines and'professions and encourage an inters 
disciplinary perspective in Jeachihg and research 

-rather than to create a new discipline. iThus, ;par- 

* ticipatijig faculty need to be able to articulate a dual 
system of allegiattG^, which includes strong ties to 

- an area, of disciplinary or professionafstrength and ' 

* also a-careef Commitment \o .thfe broad perspective 
provided by.erfyiroiimental studied m - _ \\ 



— 0 - X - - . — P^lems,4KMlms^ 

The Focus - instruction and research unit which houses faculty, 

The em ironmental program* .at Davis have de- administers resewch space," aiid' offers undergrade 
veloped from a basic strength in the biological uate instruction an environmental studies. The divi- 
scienees! The popular discovery in 1970 of the v^rd _ ?ion is administered by an Associate Dean of Envi- 
ecology was paralleled" oh the Davis campus by a ronmental Studies from the office of ihe Dean of 
desire of students, faculty, and administrators to Agricultural and Environmental'Sciences. Neither a 
broaden the science of ecology to include questions department nor a college, but ana utononioqs campus- 
of public policy, geophj^ics, environmental manage- vwide unit reporting directly to its own dean, the DES 
ment, and recreational behavior, as wejl as tradi- cuts across the boundaries of the &j* college* and 



tiona) biological tppics. The problem of focusing and 
developing existing campus programs, was seen to 
be as much institutional as intellectual. The relevant 
organizational models seemed to be, on the one hand, 
the discipline-oriented instruction and research de- 
partments in the natural sciences, and on the other, 
the traditional applications-oriented research depart- 
ments of the Agricultural Experiment Station. The 



scores of departments at Davis. The arrangement 
facilitates drawing on the total expertise of the iini- 
versity. • 

Core Faculty 

The core faculty of DES have appointments which 
are either completely in the division or are shared 
... a department. In addition to the core faculty,* 

institutional problem was seen as one of deyelop^g which amounts to approximately 13 appointments, 
an administrative framework jhat encouraged an ^ e division-collaborates with a larger group of fac- 
interdisciplinary point of view, both in teaching and u ^ in teac hing and .research programs. Environ- 
^ research, ariji which allowed for easy access to fac- mental studies courses taught by faculty outside of 
ulty and students on a campusw^basrs. It was ^ e division are arranged either by payment (in 
cleat that strong support from both the faculty and terms of academic salary) to the department in ques- 
administration w&s necessary. t i° n > or hy supplying faculty to teach courses in re- 

L '\ tunr, or by "philanthropy" on the part of depart- 

ments in allowing faculty to teach outside of their 
academic- domain. The majority of the youthfulcore 
faculty are assistant professors. The disciplinary* 
backgrounds of thccore fadulty are now evenly di- 
t vided among the biological, physical, and social . 
sciences. 

The Division of Environmental Studies has re- 
cently occupied a new building (actually a new wing 
of an existing building). The-ne& space, which waS 
specially pjgsigned to house ah interdisciplinary fac- 
ulty and to facilitate cooperative research and teach- 
ing, amounts to over 20,000 square f eetThe f acimy- 
will also house tire administrative offices of the Grad- 
uate Group in Ecology and the Institute of Ecology. 

•^Advisers. v c 

Two faculty groups advise the DES. The Environ- 
mental Program - Coordinating Committee was 
charged byjhe.;Deari of .Agricultural and Environ- 



Information Delivery . 

From the beginning, the function of "infprmatfon 
delivery" was thought of as central to»a strong envi- 
ronmental program. Clearly -university Excellence 
in teaching and research are arfessential but only 
partial response to the problems of the environment. 
Therefore, an "environmental extension" Component 

» was a prominent part of* early thinking at Davis. The 
existing models were the Agricultural Extension 
Service, historically serving the agricultural indus- 
try, and University Extension, which typically or- 
ganized evening classes for general audiences. We 
fejfat that 6me, and still do, that a new conception 
of public service was needed which encouraged fac- 
ulty to interact vyith governmental and community 

'decision-making at all levels. , \ 

* jThus, in 1970 there was a happy coincidence be- 
tween thq efnerging acadetaic programs at Datts arid. 



^sewhere, and the aims and objectives of The Rocke-- n^n, Q rc^™ in7o v %u ulw n 
r Ii "p j * ' " • n^ntal sciences, jn 1972, with planning the^ overall 



feller Foundation 

» t • i* 

, THE STRUCTURE OF THE DIVISION c 

The formation of the Division of Environmental 
Studies (DES) was the most visible respopseat Davis 
Mo the rise 'of "national Concern -for Environmental 



direction of the teaching, researchf^nd^ubiic serv- 
ice commitments of the campus on\environmental : 
qtestWs. The' Council for^dvanced Study q{ the 
Ehvironijiehf functions more as a "think t^nk" in 
gitvironmental edition and research. It identifies 
ehyironniental problems in their broadest contexts 



and recommends how tha resources of the university which faculty from various disciplinary hgek- 

• can best be bitfughtto bear on ftem.: ' " grounds learn the points ol View, intellectual tools, 

v «s^r, v 1^ ' and^Jmajor results of theii^tfolleagues' disciplines; 

; THE UNDERGRADUATE TEACHJNG; W^dd^VW-*^ J*. will , 

, PROGRAM ^ ^ central part of the program of the Division ,oi # E*" 

The' twenty-four courses offered' by the Division -~ vironmejjtal Studies in the future, . 
pf Environmental -Studies * are designed to meet 

campuswide needs in specific academic areas! The RF Intern Program 7 

environmental studies curriculufn compliment* and >The Rockefeller Intern Program, administered by 

extends other campus programs and is not meant to theDivision of Environmental Stupes,, is as "mosf 

• be complete irt itself. In most cases the courses form intern programs, designed to alhjw the student to 
natural groupings or sequences which can serve as ' apply his or her skills and background knowledge 
minor areas in many major programs. in meaningful decision-making processes. -Interns in 

- ' For tHe purposes of this document it is convenient this program are already committed^ the field of en : 
to separate the undergraduate curriculum into four vironmental studies and are generally upper division 
broad subject matter Areas. These are Ecology, Envi- undergraduates with some area of expertise. They 
ronraental Policy Analysis, Environmental Science, are not so much interested" in trying to make a choice 
and Planning. We are presently in the process of of career, but rather in exploring where and how they 

, expanding the offerings in "Ecology and Planning, ; can apply ^ir interest and concern with the environ- 
in each _case with the objective of focusing the campus ment and in having practical experience in their 
undergraduate program by setting; up a coordinated chosen careen In order to give them this experience, 
group of courses whidi can 'serve as a minor, in they are placed in positions which expose them tq 

' various major programs. . , high level decision .and "policy making b private,; 
The division does not offer a formal majox in ' governmental, and quasi-governmental agencies and ' 

• environmental studies. This was a deliberate deci- organizations. The program' has placed interns in 
sion made after careful consideration of the pros state legislative pqmmittees^ agencies, and depajrt- 
and cons of such a program. As an end result, the ments concerned with environmental fssues, focal ' 
factors which prevailed were: the feeling that suffi- planning commissions and l|ecial interest commit- 
ment opportunities for "environmental generalist" tees, private consulting agendtes and conservation or 
majors already existed at Davis and elsewhere; thaf environmental-minded public interest, groups, 
an open, campuswide structure would be difficult to The students are required to work 20 hours L 
maintain if the division offered a series.of focused week. In-order to receive academic credit they are- 
majors perhaps leading to competition \yith existing required to file a mid-term and final report and to 
programs; and tljat pressures on young faculty to de- attend regularly scheduled seminars. The purpose 
yelop research .program^, participate in information _df the seminar sessions -lito discuss any .problems 
delivery activities, and maintain disciplinary con- that crop up in their int^nships and more, specif 

^ nertionsdid notallow the time for the intense absorb- cally any information or feedback pn, current envi : - 

ing demands of building up a major. At the present ronmental issues, TheSe sessions are of great value 

. time we are satisfied with thispdecision although sev- . in assessing the value of the internship program, 
eral faculty are gaining experience in directing indi- The value of .the program as the interns evaluated m 
vidual m^ijors in specific subject matter areas and it falls into three area^f concrete contact' with the * 
it is conceivable that these jrograms could bg for-.^ nonacademic world; art opportunity 'to Evaluate 
malized in the future, . ^ themselves and fheir professionaj" goals; 'and a 
_ . ^ (tfiance to put meaningful impact into the real de- 
Team Teaching * > ^ :a cision-maKing proems. \- * 

An important feature of the uhdergradftate^pro- V 

gram has been the team-taoght courses. Tjiejnajority ' ^RADUAtE PROGRAMS AND RESEARCH 
of environmental studies courses are taught bj more' Most members of tb!e core, faculty, by virtue of 

than one instructors W,e fi&ve foun^ this 'tfj be a^. split appointments or other formal associations with . 
appropriate means of presenting th> interdrecipli; disciplinary departments, have more than one option 

nary material required by environmental problems.^ for tfte. training of graduate students. All DES fac- 
In addition, it has been an important jnecjianism by ' ulty, however,- are members of the Graduate Group 

.■ \- .■• c- 

■* . - ' ..■ ?* • ••• 43 . * ». " I ' 



in Ecology which offers an M.S. and Ph.D. in Ecol- dation and flther client groups. (4) Several joint 
ogy. The program of the graduate group i* broadly program^liave been carried out with the Cooperative 
conceived so that student* with background* in the Extension Service (twt> mentbersof Cooperative Ex- 
physical and social btienee* can be accommodated, tension are now housed with DES) concerning such* 
although the ba&ic strength of the group remains ;n topic* a* the benefits and<;osts of community growth, 
the biological sciences. (5) Short courses and conferences have been set up 
Research programs supported b> intramural and for specific Agency personnel (such as the Bureau, 
extramural funds (primarily the latter) include of Land Management) and for general audiehces in 
projects in the area* of aquatic ecology, environ- cooperation with University Extension. ,(6) A co- 
mental management, land-use planning, biophy&ical operative envii<&mental education program hasbeen 
interactions in ecosystems, public policy analysis, initiated at Lake Tahoe with the participation of 
and social behavior of animals! The individual proj- nine colleges, universities, and public agencies. The 
ects are administered b> the Institute of Ecology, a Rockefeller grant has funded a prQgram coordinator 
campuswide organized research unit which handles who is aow merging into University Extension with 
grant accounting £jid coordinates the use of research a portion of an experimental faculty /extension po- 
space in a 10,000 square foot laboratory on campus, sition. Prospects appear good that this position will 
and in off-campus laboratories at Castle Lake, Cali- merge with the Cooperative Extension Service. * 
fornia and at Lake Tahoe, California-Nevada. The 
largest single research project in which DES person- Workshops 

nel participate is the Tahoe research program di- ' Workshopflfef the DES are an important part of 
rected by Professor C. R. Goldman and supported the information delivery programs. These are both 
by NSF-RANN. The Tahoe program includes basic ori-campus formal courses and off-campus corn- 
work in aquatic and terrestrial ecology, study of, myinity-oriented courses and activities. Under fund- 
political, administrative, and regulation processes in ing of the Rockefeller grant, these workshops have 
the Lake Tahoe Basin, and scholarly work on the played an important and significant role in the over- 
historical basis for the present social'clinlate at Lake* all plan fyr'the division. The workshop concept pro- 
Tahoe. The Rockefeller grant has had great Lene- vides an-^xcellent opportunity for a multidiscipli- 
ficial impact on most of these programs through sup- nary approach to environmental issues. Within the 
port of graduate students. The existence of Rocke- Division of Environmental Studies, the workshops 
feller Research Assisfantships has allowed faculty are divided into two general categories: on-campus 
throughout the Campus to strengthen and expand formal courses and off-campus workshops. Theon- 
new research programs. Faculty involved in research campus formal workshop courses in environmental 
related to environmental quality have. also been sup- studies give the advanced undergraduate and gradu- 
ported with individual grants from Rockefeller ate students and faculty the opportunity of concen- 
Foundation funds. * tratingand focusing on areasof environmental issues 

'and application of methods for resolving these is- 

INFORMATION DELIVERY sues using multidisciplinary approaches. The teach- 

Explicit commitment to th^processes by which the ing and research programs of the division ancfother 

results of university teaching and research are de- departments on campus are strongly benefited fry 

livered to the community at large have been part of such workshops. > 

the DES concept from the beginning. Support from The off-campus workshops are designed for gen- 

The Rockefeller Foundation has been particularly eral audience participation in community-oriented 

important in this area. As is appropriate to the multi- environmental issues imd for specific professional 

faceted nature^of the audience, many approaches participation in community or regional issues. The 

have been used. (1) Student/faculty workshops workshops were organized and presented under the 

(with academic credit) have been directed at specific auspices of the Division of Environmental Studies 

community problems with, in many cases, participa- and in direct cooperation with University Extension 

tion of members of the community. (2) Faculty have and the Agricultural Extension of the University of 

conducted applied research projects in collaboration California. Both the DES and the extension com- 

with state and county level governmental grpups. ponents have stressed the interdepartmental and B 

(3) A successful student intern program hasi)een set intercampus cooperation and participation in these 

up with matching funds from The Rockefeller Foun- workshops. Within extension workshop programs, 



appropriate faculty from other capapuses and uni 
varsities as well as prolessional$ irom olher institu- Teaching .Policy 



tions, public agencies, and the private sector have 
been involved. 

The very diverse nature of these workshops has 
resulted in focusing on problem-solving approaches 
to environmental issues and providing fhi division 
wrth aip opportunity to develop a multidficipKnary 
' approach and interaction between involved students, 
facuk}\ and the community. Opportunities/fx>r both 
applied and basic research have developed and the 
teaching program of the DES has been a direct bene- 
ficiary of such activities. The community has also 
dkectly benefited by these outreach programs,. The 
information delfvery system aspect of thjs program 

has a very important dimension in bringing a variety 

J r o b ni U1C p IC8CUl pMi^c^auu^iy arc cnuouragcu 10 gain 

of faculty and student-oriented research data to the experience with 'jeUfenmental studies majors 

community wifh direct application to environmental through the mec hanis?n of individual majors. 



Faculty of the division participate in undergradu- 
ate and graduate teaching programs. At the under- 
graduateMevel, the primary objective is to Support 
aitd complement existing. major programs. We feel 
that society will need more w^ll trained problem- 
solvefs and managers who possess specific analytic' 
skills and a broad perspective. Our conclusion is that 
it is better to broaden a ciyi} engineering or sociology- 
major with a set of environmental studies courses 
than to create a new generalist m^or. However, this 
posture do?js not preclude the formation of rigorous 
major programs in sjfec!|(ic and important areas 
which are determined toife lacking on the campus. 
At the present Mnje^facujfy are encouraged to gain 



problems or issues faced by this community. 

The on-campus courses in environmental studies 
will provide opportunities for advanced undergrad- 
uate students, graduate students, and faculty to com- 
prehensively investigate specific areas of research 
for the resolution of environmental issues or prob- 
lems. These programs have the .added dimension of 
a niultidisciplinary approach. The off-campus work- 
shop* are geared for general audience participation 



through the mechamsfti ot individual majors. 

The undergraduaf^ curri^dum may be conven- 
iently described un^t three major categories. 

Ecologyand Envi^pumerital Science 

Currently, Qifc offerings in this area include 
courses on the Rt^ciples of ecology, environmental 
science, oceanography,*Iimnology, and energy and 
management-related* material. The primary objec- 
tive is to develop an ecology sequence, useful for a 
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in a community or allow a faculty member to par- wide variety of qjajpk, which relates closely to the 

ticipate in a community-oriented program. This pro- appropriate environmental sciences and emphasizes 

gram allows for the additional input of the con- management applications, 
cerned community citizens. ** , / ' % 

The workshops are a major part of the otitreach Hlimav, Ecology r 
program of the Division of Environmental Studies Under this category we include our courses that * 

and provide excellent opportunities for the genera- deal with interaction between human culture and the 

tiqn and dissemination of applied and ba&ic research- environment. The perspective is primarily from the 

They als>o provide an oppprtunity for on-campus social sciences. The current offering includes coupes 

teaching techniques and methods to be presented to on the environmental determinants of social proc- 

a larger or community* ide audience. These methods esses, cultural ecology, environmental health, 

can be applied to help s>olve community -oriented en- demography, and environmental perception. In this 

vironmental problems. In conjunction with a .well • area, we aim to, develop & curriculum that draws 

developed information delivery system, the work- upon the social and natural sciences, as well as the 

*hops prov ide an excellent way to present faculty re- humanities, to presenta broad view of the phenomena 

search findings that relate to specific community of human culture. 



identified environmental issues or problems. 

PRESENT POLICY AND ' 
FUTURE DIRECTIONS 
To look at the ftiture extension of the present 
operational policy of the DES is to assess the long 



Policy Analyses and Planning 

Courses in this area concern the decision-making 
and policy;formation processes as they relate to 
environmental issues. We ara particularly commit- 
- - -0 ted to developing a sequenc^f courses in resource 
term impact of the Rockefeller Foundation support and regional planning. Our objective is to develop 
on university policy. There are severe! main com- £ curriculum in this area that examines public policy 
ponents of this assessment. • and planning with full consideration given to the 
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The PE S is Sfcrongly committed to excellence in 
teaching.-Consequently, we feel that balanced, equi* 
table, and dependable evaluation of teaching per* 
formance is essential. Teaching evaluation in the 
division will Le carried-outsBy.two means: student 
evaluation to be done by means of a flexible system 
that is geared to the specific format of the class in 
question (lecture, lab,' seminar, workshop, etc.); a 
faculty review system which will consist of teaching 
evaluations w ritten by faculty of their team partners. 

r 

RESEARCH POLICY. 
The research programs of the division wilt be di- 
rected at significant problems 6f the environment of 
man. In any particular case these may be basic or 
applied, or may involve implementation of scholarly 
results in the public domain. We shall stress co- 
operative interdisciplinary research because most 
environmental problems require this approach. Our 
general strategy will be the scientific method as de- 
nned by P. W. Bridgeman, "Doing one's damnedest 
with one's mind, no holds barred." 

We are committed to the principle that tjie results 



constraints of ecology, economy resource avail- 
ability, and social ^menity and equity. 

We are particularly concerned that environmental 
problems are not presented as the exclusive prerojg^- 

• tive of science and technology. It is important that 
the emphasis on values and the historical perspec- 
tive provided by the humanities be included in the 
environmental studies curriculum. Therefore, we 
intend to work to develop courses in the humanities 

t which relateTo environmental concerns* 

The Need for Innovations in Teaching 

* The Division of Environmental Studies has a sub- 
stantial commitments^ dev eloping innovativ e 
methods of teaching.. We intend to systematically 
investigate alternatives to the standard lecture s>\s- 
tern. These include workshops, problem-oriented 
courses, intern program*, use of gaming and simula- 
tion techniques in the classroom and other computer- 

' based technologies, and televised courses. 
V At the graduate level, faculty of the division par- 
ticipate in training students in the Graduate Group in 

Ecology and several disciplinary y6r professional • w pi nv ip w ma^iciwu^ 

graduate programs/Inasmuch as jthe programs of of university research should become part of the 
the Graduate Group in Ecology a*e of particular scholarly literature. In the highest and most honor- 
importance to the DES,allfaculty of the division are able sense, research publications are the lifeblood 
expected to participate in the teaching, advising, and of the community of scholars of which we are x a part, 
administrative activities of the group. We plan to Yet, publication does not necessarily mean a contri- 
play a major role in developing graduate curricula bution to a disciplinary literature. We intend to play 
for the programs of the Graduate Group in Ecology, a^role in the development of a new kind of interdis- 
In addition to the Graduate Group in Ecology, we ciplinary scholarly literature that includes a strong 
also see a special relationship with the new graduate emphasis on application and implementation aspects, 
program in administration on this campus. ItSeems r The research activities of DE§ will be concen- 
appropriate to us that faculty of the division who tatted.- in three areas relatecf^TKk teaching pro; 
are interested in public policy aspects of the environ- grams previously de^pribed. 
ment should participate ifi it graduate program in 

administration. Therefore, we are ready to play. a Structure, Dynan^ics, and Management 

role in the development of Aspects 6f this program of Ecosystems ^ 

that relate to environmental problems. ^ Research in 'this ar6a is directed toward the dis- 

It is the division's policy that a standard teaching covery and. ^clarification of basic ecological prin- 
load for full-time 1 faculty is three .regularly ^ched- .piples and their application in environmental man- 

uled classes. We Recognize that team teaching is a agement. Components of this program include basic 
highly effectivetffmeans of presenting interdiscipl^ processes (material and energy flow, community 

nary material arid' that faculty who share' a given structure, population dynamics, and evolutionary 

course carry a larger load than th£ half course taught processes), aquatic systems, animal* behavior and 

by each of two instructors. Therefore, our policy is 'communication, transport phenomena in the bio- 
that a course shared equally bejjyeen two instructors ^ sphere, interactions between physical and biological 
shaflbe counted, for the purpose 1 of teaching Ipacf ' processes, and management strategies and policy 

calculations, a? three-quarters of a^couf^e.ii^ach implications. The primary objective is to encourage 

instructor. Teaching load credit for cotirseb equally the development of ecology into a true predictive 

shared by more than two instructors ShaUbe ^Qne.d science that can provide guidance for understanding 

according to the same proportion. ^ and management of the environment of man. 
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We anticipate that the Division of Environmental 



Human Ecosystem Analysis Studies will continue to cooperate closely with the 
This research program is directed toward thestudy Institute of EcoJogy.The institute's programs should 
of human culture relative to ecological proce&s>e&. ' be one of the chief mean* by which, campuswide 
Components include the interaction between the en- integration of the environmental research effort oc- 
vironment and cultural evolution, environmental curb. The development of such facilities* as aLimnol- 
perception, and the general area of the quality of ogy Laboratory at Lake Tahoe, for instance, would 
man's environment. Like the associated teaching increase the campuswide research effort .at Lake 
program previously discussed, this research pro- Tahoe. K 
gram focuses on human culture with a perspective x We pl&n on a gradually accelerating level of re- 
broader than that providedby the social, biological, search support during the next five years. This will 
or physical sciences. ^ be necessary to develop the potential of the DES 

research space, to support the'needs of developing 

Resource Planning and Policy Analysis * research P ro S rams and t° P rovide for new faculty. 

Problems studied in this program include land- r n 7 

7 , . , Focus on Ecology . 

use planning, resource and environmental quality 0 irr r i . i 

. _ A * i 7 . , , . We feel that ecology is the most important subject 

management, and political, social, and economic „ . . r - . . . 

r . i -i . . , . matter area to the research programs of the Division 

aspects ol environmental policy. This research is r « . tlCt - 5 ° . . , 

™^+;UrA f j *.l * j x *l l r ol Environmental Studies, Inasmuch as ecology pro- 

primafily devoted to the study of the best means of 4 , 71 j . r „ . 

j M j A . „ j. |- a t . ii. vides the overall cohesion for almostall our research 

developing and implementmg^ffective public policy 4 , , . * „ 

N f . > „ ° , , , / programs the indicated level of effort is not great, 

relative to resource allocation, land-use, and the c x 4 . '. ," • t . . , & - , 

manajementof environmental quality. ? 18 °« J^nt that campuswide, more strength 

is particularly* needed in several branches of ecol- 
ogy. Therefore, w&4dentify this are& as requiring 

Research Goals * * additional staffiri£^n the near future. In particular, 

At present, the first and third programs receive we feel that theoretical ecology should receive great- 

th,e greatest emphasis in the division and*\ve antici- er^emphasis on this campus. It is apparent that the 

.pate that this will remain the case in the f uture.'How- science of ecology is going through a period of great 

ever, we feel that in the lorife hm, human ecology activity relative to its theoretical superstructure. It 

should be an important program and we plan to is not clear, however, whether any number of 

develop this area as rapidly as resources and co- theoretical j approaches have the force Qf general 

operation with other campus Units allow, principles. In our opinion, ecology is at the point 

«, The research space associated wifh the research where the hard work of reconciling the best avail- 

laboratories (Physical Planning, Computing, Hu- able body of theory with field observation ^sneeded 

*mai\ Ecology, Physics and Engineering* Electronics, for scientific progress. Appropriate speciality area's 

Experimental Ecosystems, Chemistry and Aquatic 0 include population dynamics, behavioral biolo|y, ( 

Ecology) are ouj? greatest physical assets. Their- ecological thermodynamics, and physiological ecol- 

proper administration is a* matter of considerable ogy. We feel that 4 the campus should have the objec- 

importance to the division and the campus. Ihas- tive of developing a ciitical mass in this area in the 

much as the division has only recently occupied this next five years. The appropriate cooperating campus 

space, it is not appropriate to set down detailed unit seems to us to be the Division of Biological 

ground rules at this time. However, soirte general Sciences inasmuch as DES is associated with most of 

principleS^can be stated at this time: thfe research . the appropriate disciplinary departments. Probably 

space should be primarily used for interdisciplinary the majority of these appointments should be in DES, 

research j 'every effort should be made to involve although we would propose to let the nature of the 

faculty from the disciplinary departments to par-' expertise of outstanding candidates and campus 

ticipate with DES faculty in the use of ihe research programmatic needs determine the details of any 

space; policy for the use of each laboratory \yip be' particular-appointment, 

Set by the chairman in consultation with a user group; 1 

and space assignments in the research laboratories . ..And Geophysics 

will he made annually on the basis of the merit of Geophysics is also a high priority area in our 

specific projects and overall program priorities. estimation. It is apparent that transport and diffu- 
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sion phenomena in geophysical tfluids (atmosphere, with the overall academic goals. of the DES. Par- 

oceans, lakes, and rivers) are of overwhelming im- ticipation in extension programs will be a considera- 

portance to many, if not most, ecosystems. Yet the tion in the advancement of faculty, 

research devoted to the interaction* between geo- . Conversely, participation in the academic affairs 

physical fluids and ecosystems' is extremely sparse, of the division will be a consideration in the review 

For instance, lakewide circulation patterns are criti- of extension personnel. 

cally importanHn determining exchange with the As the teaching process, is one of the primary 

biologically active nearshore areas ?nd upwelling, functions of the university^ ao^/one which is the 

yet very little is known even at intensively studied exclusive responsibility of the academic faculty, 

lakes like Tahoe. In surveying, the expertise avail- some care is necessary in setting up extension teach- 

able on campus' in geology, atmospheric science and ing programs. The intent is not to discourage such 

civil engineering, we feel that the technical spe- activities but to ensure proper academic review, 

ciality most lacking is numerical hydrodynamics. Toward this end, all extension teaching programs 

This k a highly- developed field in meteorology and will always be planned and supervised by a faculty 

oceanography and itsabsenceat Davis isananomaly. Member or by an Individual with fully equivalent 
Sophisticated wind-driven lake circulation models, qualifications. 

, have been developed and could be applied at Tahoe » " 

and elsewhere. We feel that the mating of this power- « > .FACULTY POLICY 

ful technique and ecology would be an important In the future, m'ost appointments will be made in 

step' forward for the campus. We wquld see this close cooperation with an appropriate disciplinary 

individual as being primarily an oceanographer or or professional department. A variety of arrange- 

physical limnologist but the equations and associated ments can be successful. Our experience to date indi- 

numerical methods are also close to those used in cates, that as a general rule, a 75/25 percent split, 

meteorology. Therefore, we would see this as- a po- in-a^rofessiorpl department 6r DES works best in 

sition to be shared either with-geology or tye atjnos- that it is clear to all concerned where the primary 

pheric scienc^group, with the majority ,of the ap- illegiafi^e lies. This policy is designed to accomplish 

pointment in DES. . ^ , , the overall academic goals of the division and to pro- 

1 \ \ tect and encourage the careers of the younger iqem- 

, INFORMATION DELIVERY POLICY bers. Whenever possible, all faculty should work at 

We regard information delivery and interaction developing strong associations with departments or 

with the publie policy formulation and decision- faculty groups tmtside the division, 

making processes in society as part of the legitimate At the present tirpe our immediate priorities for 

duties of the DES faculty. Sijch activities should b6 future growth lie with the areas ofttaoretical ecol- 

regarded as professional and academic functions, ogy, resource geology and geophysicCOn the longer 

strongly related to *iniversit£ research and teaching, time scale, we anticipate that additional faculty will 

All information delivery activities should be con- be needed on this canjpus in the areas of planning 

distent with the division's academic plan and should and human ecology, as these developing programs 

act to furtji£r academic programs. , * mature. * 

The question.of continuance of the DES programs 
^£* ens * on 1 can k est b e diScussed by considering the university 
Extension personnel are full anc^ valued mem- administration's concern for these programs: in 
bers of the Division of Environmental Studies. As times of steady state budget conditioq^the univer- 
such they a re expected to participate in the division's^ >sity has invested resources in the form of FTE, 
activities arid share the. burden of administrative teaching and research facilities and administrative 
duties. Extension personnel will take the lead in or- supportfor the programs of DES, Such commitments 
ganizing and facilitating extension activities, which .willcontinue upon cessation of the Rockefeller grant, 
should reflect the division's academic programs. In additidn the faculty of DES have developed ex- 
Faculty members sire expected to contribute their tramural funding for general research projects,and 
expertise to extension programs at ffrevel consistent prospects (of continuation of such support are good. 
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The following recommendations distill the expert* 
ence'of the staff, consultants, and grant recipients of 
the Rockefeller Foundation in environmentally- 
oriented teaching and research. Many df these sug- 
gestions are relatively prosaic. They summarize 
what one would expect would be necessary to start 
any nby program at an established university. But 
the special characteristics and needs of multidisci- 
plinary, problem-oriented study of the environment 
T^T%TT TT"n /~\"TVT"H l"ni\Tm A T are apparent in some of the following discussion. 

y | [y \ ) \\ IVI Pj \\ XAJLj Another introductory observation concerns the 

fact that the recdmmendatioifs constitute ah ideal. 
y\ T|T T| A I^Til l\ A INFTi Particularly In view of the recent and almost omni- 
1-JkJ KJ X^JTLx lUll l\i 1 U present budgetary shortages in higher education, 

' few universities could move positively in all of the 
following directions eveiuif they so desired. Realism 
A Tl /r-nn T/^i A T%T dictated regarding the recommendations together a£ t 
r\ IVI Pj 111 \ j r\ 1 1 a mo( I e l *° be usecl as far as possible. Independence* 

is also called for in the way these broad principles 

T T1\T V^TTT^ ^THP TT^^ aie i nter P rete( l. an d implemented at a particular 

institution. Pragmatism is essential. The recommen- 
Dr. Roderick Nash » d^tions should be tooled to fit in a specific aoadeipic 

D t itj: * jr - . to* ?• situation. Yet, the policies and practices detailed 

rrofessor of History ana Environmental Studies i i , i , , , » , 

. _ 7 r. n below are those best calculated to advance .the study 

Chairman, environmental btuches Program f , . . . 

° ot the environment in a university context. 

University of California, Santa Barbara 
* , 1 . ESTABLISH A 'CONTINUITY OF 

TENURED FACULTY LEADERSHIP 
, The ideal leader for launching environmental 

studies is one who associates his own academic future 
> ' with the program. His position should be secured by 

) * tenure; junior faculty frequently >^nd involvement 
in environmental studies a liability given its conjro- 
versial nature .on the -campus. Beyond, tenure, the 
\ director should have Uhe confidence of his faculty 

colleagues and the administration to the extent that 
he can plunge? into the new endeavor without" experi- 
encing professional disadvantage* In other words, if 
an individual's successful association with environ- 
mental studies is not productive of reasonable pro- 
motions, he canilot be expected to sustain his interest. 

The t director of the environmental unit should be 
a skillful academic diplomat. This ability, in turn, 
depends on the degree to which he is known aYid 
„ respected throughout the campus community. His 
research and teaching credentials should be impec- 
cable. Environmental studies must not become ,a 
jefuge for faculty (or students) who have failed in 
*the traditional disciplines. The director's profes- 
sional stature will ,al ways reflect the quality of his 
program. Excellence qji the part of the director will 
end the new program needed dignity and stature.' 
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Continuous diyeoti 0 n _bxone person for Hve period The centtaL assump tion, aW, is t h at mrimi- 

years is highly desirable. The identity of a new field mental studies can b^JLbfiObiiught of as an arrange, 
and the skein of personal relationships that support ment whereby many disciplines contribute to a prof- 
it on a campus are not built in a day. Changing lera-solving process. Environmental studies does not 
leaders in mid-stream almost always brings with it a Compete with or purport to substitute for a single 
change in emphasis as well as a hew set of personal discipline like chemistry, economics, or English. It is, 
interfaces in the university community. After the rather, a way of bringing these and other appropriate' 
environmental-unit is established (.five years-ap- disciplines into a new complementary alignment, 
pears to be the average time required) it can easily 
weather, and may even benefit from, change in lead- The Conductor 

ersn,p * The role of the teacher-scholar of environmental 

Sabbatical leaves of key personnel can be dis- studies is comparable to an orchestra conductor. He 

ruptive at the beginning of a new program's exist- serves as the catalytic arrow in the diagram Insofar 

ence. The optimum arrangement seems to 'find the as an individual's professional competence permits, 

leader taking his leave the third or fourth year after he may well contribute from the perspective'of sev- 

launching the new program and then returning for eral disciplines. To resume the orchestra metaphor, 

one or two more years of administration. In this way he might be competent with several instruments. But 

neither the program nor an individual's research the chances of his being a virtuoso With all of them 
suffers unreasonably. _ • . ^are slight. Consequently he relies on the specialized 

expertise of colleagues. 



2. JREGARD PROGRAMS, IN BOTH 
TEACHING* AND RESEARCH FUNCTIONS, 
AS INTERDISCIPLINARY PROCESSES 
RATHER THAN COMPETITION FOR 
THE TRADITIONAL DISCIPLINES 

Diagrammatically, this- philosophy of environ- 
mental studies might be expressed as follows: 

I 

— _ SOLUTION / UNDERSTANDING 



Implemen- 
tation 


policy tormation 
systems analysis 
ertgineering 
public Health 


education 
law 
4 planning 
communication 
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Social 

Environment 
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economics 
history 
philosophy 
arts and letters 
psychology 


political science 
sociology 
religious studies 
anthropology 


Biological 
Environment 
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ecology 


biology 


Physical' 
Environment 
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chemistry 
geology 
<k 4 • 


physics 
meteorology 
- geography 
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PROBLEM IDENTIFICATION 



Obviously the environmental teacher and re- 
searcher does not know all the answers to the im- 
mensely complex problems with which he deals. He 
should, however, know what questions to ask and of 
whom to ask them. His capacity for understanding 
the products and* significance of disciplinary re- 
search should also be broad. The real forte of the 
environmental educator is synthesis. He is a special- 
ist in generalization, and he must defend the rigor 
of this kind of breadth thinking against the criticisms 
of those wllo have traditionally associated difficulty 
with depth. Concerned as he is with a holistic ap- 
proach to complex environmental problems, the 
practitioner of environmental* .studies deals con- 
stantly with disciplinary interrelationships. He func- 
tions, so to speak, as an ecologist of the academic 
community. ~ 

Exit the Renaissance Man 

This philosophy has the great advantage of allay, 
ing the fear of traditionardepartments that they are 
injlajiger of being ignored or buried by a new en- 
vironmental studies effort. On the contrary, it gives 
the disciplines a central role in the problem-solving 
process. The conception of environmental studTeT" 
advanced here implies, moreover, that any faculty, 
member involved must combine with his talent for 
synthesis a specialized skill in a traditional field. He . 
will be quali fied, m other words, by traditional uni- 
vejrsily criteria. But he will aiscTCe prepared to take 
his place in both teaching anjl research as a member 
of an interdisciplinary team, 
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^"^"^'y^wvaoiiHiemalatu difeadelibfefately classified within the university not as a "depart- 
downplays the renaissance-man dream with which ment" or "college" or "school," but as a "division " 
some programs in the new" field began. Theidea of "institute," orsimply a"progkirf'« 
the do-everytbjng environmentalist simply collapses 
before the complexity of modern knowledge. In its 
place rises the image of a group of scholars, united 
by a common concern, and contributing according to 



T' 

5. CREATE A CORE FACULTY BY MAKING 
FULL-TIME PROFESSIONAL 
APPOINTMENTS' 



their several lights as part of a well orchestrated * Full-time appointments, particularly at the tenure 



team. The problem orientation expressed in the dia 
gram is taken up in Recommendation 8. 

3. MAKE SUPPORT BY UNIVERSITY 
ADMINISTRATION A PREREQUISITE" FOR 
STARTING PROGRAMS ' 

The time to establish clear understandings with 
the administration regarding financial support and 

operational details is prior to beginning an environ- cient Jo establish affirm program' 
mental studies program. The bargaining position of Review and promotion of core faculty should 
faculty instigators will never be as strong again. The 'proceed according to clear standards based on the 
administration should be made to prove it really philosophy of. environmental studies (see Recom- 
wants (will pay for) a first-rate operation. Mutual mendation 2). Review committees should be-inter" 
agreement to a written five-year development plan is disciplinary, but a senior member of the faculty core 
one way of making sure that all paVties fully under-' should 'sit on all committees reviewing junior core 



level, express a commitments environmental studies 
that anchors the program in the eyes of both students, 
other faculty, and administrators. The faculty hold- 
ing such appointments logically assume responsi 
bilrty for establishing and directing environmentally 
oriented teaching and research programs. The pres 
ence of a nonfaculty executive officer or administra 
tive assistant can be invaluable but is n&t alone suffi 



stand what is at stake. 

4. ENVIRONMENTAL STUDIES UNITS 
SHOULD BE CAMPUSWIDE AND 
AUTONOMOUS 
Since the whole* point of interdisciplinary environ- 
mental education is 1 to transcend department and 
even college lines, it is important that it be author- 
ized to operate on a campuswide basis. This entails 
the presence of a dean or other central administrator 
to whom the program director reports directly. There 
are many liabilities- to locating environmental 
studies in a single department (geography or biol- 
ogy, for instance) and even in a single college. En- 
vironmental studies should have the ability to draw 

faculty talent from all relevant parts of the univer- 

rp, ci r . ' r , . U,1W1 UI1 ° iwi.vmw space snouia aiso oeavailame 

si ty.The presence of a dean of environmental or for part . time facult y . Xhe h ical • . ( 

interdisciplinary studies also facilitates the pro- disciplines on . campus is : a major f J Qr ^ 

gram s achievement of autonomy which is vital to its hitherto unimpressive record of collaboration, 

separate, long-term existence. Involved is the ability ' 

of the environmental unit to be a full-fledged partici- .6. PART-TIME APPOINTMENTS SHOULD BE 

pant in the decision-making process of the university, MADE WITH A CLEAR UNDERSTANDING 

with regard to faculty appointments and promotion, ' OF RESPONSIBILITIES AND ULTIMATE 

curriculum development (course initiation), degree COMMITMENTS 

requirements, and teaching techniques. Without such P„rHim».nn,i„ ( » cc .i i r 

, ,. v 1 , - ,uulsul ' n fart-time appointments affirm the role of environ- 

autonomy environmental studies will be severdv »„i . j-* , i r r 

handic ed in a ' ' ' • severely mental studies as an orchestrator of faculty talent 

lanc ica^pe in a university. "( gee Recommendation 2)'. But arrangements that 

rJ' eB Ml 0r f 7 V T Y w t StanCe ^ g f StHat S P lit<a P erson ' s alle S iance on a 50 %-50% basis 
the environmental studies endeavor might best be, should be avoided. Abetter system is to structure the 



personnel. Special protection from faculty hostile to 
environmental studies must be afforded ^ore faculty 
by reviewing agencies and administrators. 

Imperial Threats 

While a faculty core is .desirable its limitations 
should be recognized. Especially threatening to the 
role of environmental studies as & cajnpus catalyst 
is the transformation p/ the-core group into an em- 
pire that works to exchfde rather than include non- 
core faculty. The core should always "be supple- 
mented with part-time faci^ty participants J^ee 
Recommendation 6) from the traditional depart- 
ments. 

Whenever possible core faculty should be housed 
under one roof. Office space should also be available 
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appointment* so that 73% of diijndividuars time is 
associated vvhh onejentity and 25% vv ith the other. 
In this wd) a fatuity member has a clear sense of 
where his academic "home" is located and impasses 
over promotion are minih^ized. Naturally faculty 
associated only part-time with environmental studies 
can not be expected to play a major role in student 
counseling, curriculum development, and program 
administration. These are tasks for the core faculty 
(see Recommendation 5). Indeed it would be rare 
for a part-time peison even to have his office in the 
space assigned (or environmental stadies. But the 
contributions of part-time people to teaching and 
research teams is what gives environmental studies 

its interdisciplinary flavor. 

> 

' 7. AVOID VOLUNTARISM 

* To gainr respect and assure continuity in an aca* 
demic environment, environmental studies must pay 
its own way from the beginning. Consequently, it # 
must achieve regular financial support from the uni- 
versity sufficient to carry the complete program. 
Alternatives that depend upon the good will of de.- 
partments or faculty are normally doomed to failure 
after the initial burst of altruism passes. 

Entailed in this recommendation is the policy of 
'making environmental studies courses part of the 
regular teaching load of participating faculty. It 
means footing full bills for laboratories, field trips, 
secretarial help, and other expenses. Implicit, too, 
is the assumption that the university should not rely 
on extramural funding to meet the annual baseline 
needs of the environmental studies program. Outside 
grants are useful to support research, to initiate ex- 
perimental courses, and. even to provide start-up 
money for the program as a whole. But its expenses 
should eventually be figured into the general operat- » 
ing budget as part of the declared commitment of the 
institution. When extramural funds are used to • 
finance part of the instructional program or hire 
faculty or staff, there should be a clear understand- 
ing with the administration that such support is of 
the short-term, seed-money variety and that normali- 
zation by the university will be forthcoming. 

8. ORIENT MOST OF THE TEACHING AND 
RESEARCH AROUND ACTUAL 
ENVIRONMENTAL PROBLEMS 
Problem study which emphasizes the indivisibility 
of the environment is an excellent way to build the 
interdisciplinary approach characteristic of environ- 
mental studies (see Recommendation 2), and to ex- 



press the service-orientation of t he program ( ser 
Recommendation 11). Broad problems, especially 
those that concern the region in which the university 
is located, offermany advantages as containers for 
pooling and relating individual teaching and re- 
search efforts. But it is not enough to dispatch stu- 
dents or faculty for isolated work on a common prob- 
lem. Constant interaction and the use of ^ systems 
approach such as that discussed in Chapter VIII are 
essential. Paiticularly important is ttye fiequent 
(Jbming together in regular seminars of the team 
members. Only in this way can there be a tight coup- 
ling of lesearch activities and a final report that is 
truly a synthesis. 

Analysis vs. Advocacy 

In both teaching and*research built around prob- 
lems there is always the danger of mixing analysis 
with advocacy. The line between them is fine, and the 
university's role in this regard remains moot. As a 
geneial rule environmental problems should always 
be treated as learning devices by both faculty and 
students. Partisan involvement, jn a political cam- 
paign for instance, might be the product of a prob- 
lem study, but it should in most cases take place on 
an individual rather than an institutional basis. In its 
official role Environmental studies programs should 
advise and counsel rather than plead a cause. While 
the enthusiasm that "causes" generate is a definite 
asset to learning, there is nothing that so quickly 
destroys the academic legitimacy of an environ- 
mental studies endeavor in the eyes of a university 
community as inappropriate activism. The univer- 
sity can rest content with discovering and communi- 
cating solutions to environmental problems, leaving 
their implementation to society as a whole. 

9. THOROUGHLY INVENTORY EXISTING 
FACULTY INTEREST AND ESTABLISH 
THE BROADEST POSSIBLE BASE OF 
SUPPORT FOR THE PROGRAM 

Although the grass often^appears greener else- 
where, most major universities possess* more than 
enough faculty talent for outstanding teaching and 
research programs in environmental studies. The 
problem is that many of *the -faculty # members ca- 
pable of contributing are either not known to the 
organizers or, for a variety of personal and,pro» 
fessional reasons, excluded. It is 'symptomatic of the 
isolation of many scholars that on a single campus 
persons woJtking on similar problems are not even 
aware of eacjfi other's existence. Needed is a mechan- 
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ism for effecting collaboration on environmental 



questions, and the need grows with the size of the 10. ESTABLISH AN INTERDISCIPLINARY 

institution. . "PRESIDENT'S SEMINAR'.'' FOR SELECTED 

An inventory of faculty interests should be among ' ' ' FACULTY 

the first steps taken in an effort to establish an en- . A regular seminar in environmental problems in- 

vnonmental unit Regular •screenings of new faculty. . ypMng faculty fmn several fa a ^ 

maintain the currency of the initial inventory. A bed for environmentally-oriented reseaichand teach- 



mailing may suffice in some instances, a meeting in 
others, and for some purposes there is no substitute 
for a series of small lunches and office visits. The 
dfrector of the environmental unit shquld be prepared 
.for the. role of ambassador -to the university. He 
might draw considerable assistance from a published 
statement of the philosophy, purpose, and needs of 
his program, supplemented by a periodic newsletter 
describing its functions. If the environmental unit is 
not well known on a> campus, the fault is its own. 
Busy faculty, with rare exceptions, will not beat a 
path to the new unit's doorf good public relations is 
an. essential part of an environmental program's 
responsibilities. 

All-campuscolloquia and year-longiecture series . 
on a common theme are excellent devices for an en- 
vironmental studies program to use to attract faculty 
and student interest; Teaching and research pro- 
grams can be structured around the themes under- 



ing projects. The key to success in thisrgfideavor is to 
make faculty participation a formal commitment 
just like teaching a course. One way to secure such a 
commitment is to compensate the participants by re- 
ducing their teaching load one course. Formal 
papers, the product of interdisciplinary collabora- 
tion, should be required. If the seminar is sponsored 
by the president of the university, and if its work is 
well publicized, participation can be made pres- 
tigious and coveted. An on-going seminar could feed 
a steady stream of enthusiastic, well-equipped fac- 
ulty to the environmental studies program. 
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11. MAKE A SPECIAL EFFORT TO INVOLVE 
THE HUMANITIES AND SOCIAL SCIENCES 
• IN ENVIRONMENTAL TEACHING~AND . 
: '.RESEARCH 

~ "Environmental studies" must not be transformed 

scored in such gatherings, Particularly if magnetic, into "environmental sciences" but frequently is in 
-nationally-known figures lead the colloquia, the re- fact, if not always in name. The sciences, for one - 
suit in terms' of university recognition of environ- thing, have an obvious relation to the^natura* and <> - 
mental issues can certainly be very impressive and physical environment, and scientists are more famil- 
worthwhile.. iar with collaborative teamjvork than faculty p"f other • 

Every environmental unit should endeavor to se- disciplines. It the rare environmental unit thatis 
cure a broad base of faculty support from a diversity not led, if not dominated, by scientists. But the prob- 
of disciplines.' While a steering or executive commit- lems environmental studies should ultimately ad- 
tee might number 'only three or five persons, an ad- dress are those'that involve human values, attitudes, ' 
m 'visory group could easily accommodate twenty-five, and policy. Man is at the/root of most environmental , . 
• It would be unwise to burden advisers with the day- problems, and the study of man is precisely the sub- 
to-day details of the program. Their importance lies ject of humanists and social scientists, 
in the areas of program philosophy, long-term needs, Melding these scholars with their scientific col- ' 
and public relations. leagues is difficult. The intellectual and emotional * 

/ Special danger lies in the tendency of environ- - gulf between what C. P. Snow called the "two cul- 
mental studies programs to splinter into factions. In tures" is enormous. Not only indifference is involved 
majiy cases the division is over the degree of acti- but positive suspicion. To build a true^terdiscipli- 
r«# m program endorses,(see Recommendation 8) . nary approach it is necessary to promote frequent' 
;The consequence is that able and enthusiastic people intellectual and social interaction. Focusing on an 
'are alienated, and environmental studies is the actual environmental problem (see Recommendation 
poorer. The field can benefit from internal differ- 8). is useful since its solution will usually involve 
ences of opinion provided they do not spill overtnto input from a wide variety of scientific- and non- 
personal rancor. The director of the program should scientific disciplines. Respect for what other disci- * 
take every precaution against exclusiveness. No plines can contribute wilUollow from such inter- 
qualified faculty member should be denied the action. 

chance to help build the program. A co-directorship for an environmental unit is a 
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useful way of institutionalizing the commitment to At the gradate ievel an environmental studies 

bridging gaps' between the humanistic apd scientific program can fynction mobt successfully as a catalyst 

orientations. * for interdisciplinary research teams. The special- 

- ' * izeld, depth learning normally associated with gradu- 

12/ CREATE NEW COURSES IN ■ ate education seems better left to the traditional d* 

ENVIRONMENTAL STUDIES. ^ partments. Thus an MA or Ph.D. in environmental. 

It is easyio create an "instant" Environmental cur- studies wquld be imprqbable. One exception might 

riculum by going through a university. catalog and be professional degree training in the. use of the 

listing all the courses that have anything to do vvitfT environmental impact statement. Here the-genejalist 

the environment. But the resulting smorgasbord does approach is quite germaine as a coordinating mech- ' 

not reflect the* methods and the goals of 'environ- anism for the inputs of specialists, 

mental studies. At all levels^ftom freshman to grad- - 

uate, (here is a need to reconceive and restructure 13r ESTABLISH AN UNDERGRADUATE 
fcourse offerings. An environmental studies unit 

MAJOR IN ENVIRONMENTAL STUDIES . * 

should have, the pow*r,to propose courses as part of jCourses and majors are the sources of ongoing 

'its autonomy (see Recommendation 4)., and these academic vitality. Professors leave and research' 
courses should be^problenuoriented (see Recom- % grants expire, but a popukr major is as perma^e^ 

mendation 8) and interdisciplinary (see'Recom- as any part of a university. Undergraduates, more- 

mendation2). over) l en d vigor to a program, are capable under 

careful direction of performing significant *prob- 
PUf alls of Team Teaching ^ * Jem-oriented research, and constitute a valuable 

Team teaching is an obvious response to the Jast source of leverage with the administration* and the 
imperative. But there are serious liabilities to this ' public. The undergraduate level is the easiest place 
instructional method that only the most careful to begin .interdisciplinary teaching. It may also be 
•organization can surmount. Unlfess all members of the most important place because modes of thinking 
th? teaching team attend all the classes, redundancy established early tend to have lasting influence. An 
and discontinuity result. Indeed some of the most ^ undergraduate major in* environmental studies, for 
successful team fetching finds all the members of example, is excellent preparation tor students who 
the team interacting together in front of a class. Less later "attend professional- schools in law, business, 
desirable, but more realistic in view of faculty time education, and journalism* It is the la$t chance for 
pressure and administration -reluctance to "pay" those moving into graduate work-in. the arts and 
three or five *f acuity members for the same course, sciences to approach environmental topica in a gen- 
is an arrangement where a coordinator attempts to eral,' holistic mantfer. Such experience frequently 
integrated series of guest lecturers/Thorough brief- influences the choice of dissertation topics and 
ing of " the visitors is obviously essential if the careers. Environmental studies, moreover, seems to 
'Vaudeville" is to succeed. be one of the best themes around which to build the . 

Given the difficulties of attaining excellence in college education of citizens, consumers, voters, 

team teaching,' environmental ihstruction prQgrams property owners, and parents* 

may wish to reconsider the>hierits of a single profes- There are^of course, limitations to an undergrade 

sor. Especially at the undergraduate level, a good . uate major hi this field. Due to its interdisciplinary 

teacher wlio is willing to work hard and is not afraid, nature, the toajor : is seldom by itself, sufficient prep- 

to admit his ignorance can succeed^at ijfterdjsci'pH- arationfor admittance to graduate school, especially 

nary analysis. The addition of teaching assistants in {he hard sciengss. Students desiring to pursue this 

from various disciplines to sfach a course can be option should Be advised early in their undergrade 

extremely.; helpful. a t e years to take extra courses or even a double * 

While new courses are needed, ,an eavirpnmental major. For soipe students it is preferable to think of 

program should not pass by opportunities to help environmental studies as a minor or just as an occa- 

introduce environmental themes into established, sional course or two to fit in when their schedule per- 

courses. The program should welcome, ratheydian mits. Jn^Hi&ponnection an environmentai unit might 

resent, the 'offering of courses in the environmental work with the departments jn arranging* special 

field by traditional departments. Crossjisting such courses as, for instance, in environmental engineer- 
courses can be a useful catalog device. "ing dr environmental economics. , 



For the major itself, lowergivision grounding in .only the first sfep toward its sojutioa. professo rs jind 
. Ae basic problems aid the approaches tft their solu- * students can be leaders in this process if they think 
tion is recommended. Finer tuningat the 1 Upper divi- * intermsof deljveringas wellascreatinginfqraatioo. 
sion should expose environmental studies majors to . A related need is for the systematic preservation . . 
the approaches of as many of the disciplines as pos- of research results and their applications. Ttfe assist- 
sible. The requirement that five courses be related . ance of alibrailan is badly needed in most environ- ' 
to pne discipline gives the student an opportunity to mental *tudieb efforts Ah>o needed ib the willingnebs . 
see the>£nefits of depth work and also to prepare to collaborate with other regional colleges and uni- 
" for postgraduat^ options. An integrative senior proj- verities in advancing community service. The same 
ect or thesis has much to recommend it as the c*yp- interdisciplinary approach that organizes expertise 
stone of a major. So do senior-year internships with within a uniyerbity can be Ubed to justify and pro- 
of? campus businesses and agencies that deal with. mote inteamiversity efforts* 
environmental policy. 

r 1 . 15. EVALUATE ENVIRONMENTAL STUDIES ' 

14. DEVELOP OPPORTUNITIES FOR " " REGULARLY AND FRANKLY 

CQJVIMUNITY.SERVICE, " T he fact that in academic program is new and in- \ ' 

One of the reasons, for introducing environmental hovative does not necebbarily guarantiee itb quality, 
teaching and research into higher education is to Frequently this is hard to discern. Even a poor en- 
serve an obvious-Social need. It follows that environ- vironmental studies effort attracts the applause of 
mental units should be constantly aware of .appro- ' those, frustrated with traditional 'university proce-* • 
priate ways to deliver information, and ability to the dures. Students will flock to anything that includes the 
general public. For some universities this will in- word "environment "Such burface popularity should 
volve a considerable wrench in traditional methods not be a reason to avoid full and frank evaluation of 
of operation., Resea^h monographs alone do not the quality of the research and teaching produced 
often solve problems' Faculty must find' other ways ' by the program. There should dso\be unblinking 
oT disseminating their expertise. Direct contact with examination of the extent to which the program is * ' « 
legislative bodies, regulatory agencies and private ^actually meeting the mbst pressing needs of society ' 
enterprise is more fruitful. So are workshops, short 'in the environmental area. The change in leadership 
courses, extension classes, and slide-tape self rinstruc- recommended after five years (seeftecommendation 
tional modules. It must be understood that alerting 1) is an appropriate time for such review and,.rf . 
the public to this or that environmental "crisis" is necessary, reform. - * // : > 



ENT&R THE- SOCIAL ANALYST 



rpi^YW7A There -is a serious nat}6nal.i)eed fqr the uriiver- 

1 \J Wi\. 1\ U cities *to produce scientists.*Ko can understand and 

" DA T> A Fk Ji^ Tl JfO T^r\T> a " empt t0 SOlVC #* feVery «> m P Ie * problems of the 

Jl^JllAJ^^ r \JmX environmen } a ^ society facing "the contemporary 

' i > • 1 wori<L4n the words of President John G. Kerneny oT 

FNVTRnNMPNTA T Darlmbut b CoII <%e> "We need Avan^'ne^ pi* 

fji i y iiiV/i^iviiLfiK iaij fessional , woul j call hi/ . a socia] ^ aVst/I am 

"DTTQ'l? AT^r^tr T1\T talk ?PS about men Who specialize in..heing expert oir 
J^i^OJLjrxJ\v><J^ 11 i complex systems as opposed to being expert in psy. 
\ 9 /' h TT]VJTT7|7T)CT r rT'nC chology * sociolo g>< government, or economics -who 
' * * . ' \ UiNJ. V JliltOl 1 lll/U c0mbine the kn owledge of the social science?, with 
' * - mathematics and knowledge of the computer, ca- 

Dr. Raymond J, Nelson pable of attack on complex systems wherever they 
Truman /?. Handy Professor of Philosophy ari se "* % 

Case Western Reserve University , Environmental problems^may be characterized in 

P a *t by the necessity of employing many cooperat- 
ing disciplines in their solution. Accordingly, uj^i-. 
versity environment groups should not support purely 
^disciplinary research or educational programs and, 
positively, should include in their programs "meta- 
research" efforts directed toward the development of 
r paradigms for handling multidisciplinary, complex 
problems, the. develdpment/of. criteria of fesearch 
evaluation, and procedures for taking values, human 
*and otherwise, into account in environmental re- 
search. In other words, such groups should make 
their ovin methodology a research object by way of 
m < \ appropriate feedback and learning mechanisms v 

MAJOR OBSTACLES TO ENVIRONMENTAL 

RESEARCH i 
■ jk 

Among the obstacles facing universities attempt- * 
, „ m S to do research in complex environmental prob- 
lem issues are the following, * 

Although a research effort su<jh as one which" 
would imprpve water quality in a given region de- 
/ ' mands cooperation from a nuhiber of disciplines 

(e.g., economics, chemical eiigineering, aquatic eco- 
systems), -research teams tend to* fragment them- 
. selves into what in the end amounts to disciplinary, 
"publishable" research long before the problem is 
sojyfed. 

2. Teafti fragmentation is in part explainable by 
the lack of agreement among team members on what 
the overjllproblem is. * 
* 3. 'iHs further in part explainable by failur&to 
identify a client for research results. (The clients of 
i • * - f 

• Int*rcolltgi»te Preu Bulletin*.' Ve/. 35. So. IS (December 14. 1970). 
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\hf imtkffforir ; wn arc nther nflthfmafirians and le^e* th P ..ri giiml , „ nt ^ K ^ m.'i.len, *t. fi ,e. it w> 

Somewhat indirectly a physicist or economist; of a 
. civil enginfeef— a city or corporation; the client of 
♦the w s ater qoa lily project is in some sense the public 
. — but the public is made u£ of a lot of parts having 
conflicting intere^aaS goals.) 

4: ^ Frequenter the individuals in new,, multidis- 
ciplinarjr groups involved in such fragmented effw6 



largely unbolved— and does not qualify as "univer- 
sity lever research. 

THE ELUSIVE PARADIGM 
,1 wish to advance the thesis that these eight prob- 
lems'arise because of a lack of a paradigm for en- 
vironmental bcience-^that no conception of normal 



return permanently to Jtheir home disciplinary dta environmental science hab yet 'fully emerged, and 

partments, thoroughly (ffsenamoredrof complex en- 'th^it the bought-after paradigm ib to be found in the 

'.vironmental research. ' ; , so-called "systems approach." Since so many differ- 

5. * Environmental Research i^ in part jtor motive, ent things* are meant by this location, I.will try to 

One is ngt interested only in predicting the quality I isolate a relevant concept of "system," ' \' 
of water in a region" given ''certain industrial, agri--' 
cultural, and domestic circumstances, but .wants to 



improve quality up to some standard Within certain 
cost limits. (A subproblem is,, whose standard — the 
publicY? the environmental researchers? the sani-. 
tary engineer's? the economist's? the Health Depart- 
ment's?) The need to take a normative stand, and* 
perhaps reconcile it with that of others, conflicts with 
the "objective" attitude of the so-called -disciplinary 
sciences. / 

6r s The research often has no built-in component 
to ensure the p6ssibility of implementation. Thus, 
research culminates in a miscellany of reports which 
get shelved in departmental libraries. 

7. Research team members are evaluated for 
promotion and tenure in terms of their productivity 
in the discipline of the home department. This dis- 
courages further par\i^ipatton ih multidiscipHnary 
environmental conceals and encourages generatioif f 
of research not having much applicability to the en- 



Whaf 3 Systems Approach Is Not 

• It is nqt the same as "multidiscipHnary re- 
search" although frequently a necessary condition 
for a system approach lis multidiscipHnary coopera- 
tion. For example, an ecologist, an applied mathe- 
matician, and a computer simulation expert may 
''interact" with each other-even to tl\e exjtent of learn- 
ing something $tnd yet" generate three independent, 
pairwise inconsistent models of, perhaps, algae 
growth in a certain lake zone. 

• It is not "model building" only, although model- 
ing is usually a necessary part of a systems ap- 
proach. For example, a logic model of a digital 
computer may be^compktely adequate as^a system 
On which to hang chip electronics andyet completely 
miss the required structural properties for a really 
efficient'working executive system. 

v •„ l^is not General Systems Theory in* the sense 
of Bertatfanffy, Laszlo, Ashby, Wiener, Kalman, or 



tironment. ( E.g., a certain water quality model*con- Mesarovic, Much less is it coterminous with systems 
sldered'to be of great merit to otter water quality metaphysics^ la Whitehead. To my mind, general 

Systems theory is* when it is scientifically legitimate,- 
a branch of mathematics. The development of it is - 
essential to the systems approach, but it is not all of it. 

• It is not decision theory, group decision theory, 
utility theory or ethics, although it frequently in- 
volves ethical^ decision, theoretic, etc., issues. 



experts and in particular to one's peers in the systems 
engineering department may'be of little use as a sub- 
model of an overall model 'that takes into account 
economic, political^ hydrodynamical, etc., dimen- 
sions. This may be attributable to poor provfeion 
for coupling, too much complekity in terms of real- 
istic computer'cost levels, etc.) 

8. As a curative to obstacles 1-6, above, the uni- 
versity tries contract research' for some client who 
is interested in a special aspect of the overall prob- 
lem (e,g., economic design of a tertiary treatment 
System) . This restricts the problem mainly to one of 
sanitary engineering; it solves the normative (values)' 
problem by simply adopting those of say, a contract- 
ing state agency; it also solves the implementation 



What It ts: A Method- 

Positively, the systems approach is a method. Jit is 
used in a variety of scientific fields and professional 
activities suoh as biology, ecology, and social science 
on the one hand, and engineering and management 
on the other. The'best way to describe what is usually 
meant by a systems approach is to list (he features 
which are common in all of thpse applications. 



probjem as the agency itself uses the tailor-made Among the most characteristic features of the sys 
research output. The trouble is that such an approach terns approach are the following/ 
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• The phenomenon nr p roblem of interest is ron- 
sidered iiras broad a context as possible and under 
the* most realistic conditions. This means, first, that 
in a description of the phenomenon one uses concepts 
from" many disciplines, and second, that the phe- 
nomenon is not considered in isolation but that ex- 
ternal effects are recognized, say, as disturbances. 
For example, in the study of lake pollution, one does 
not restrict attention to hydrodynamics and chem- 
istry of the lake,, but also^ takes into account eco- 
nomic, t social, and organizational factors whfch 

contribute to the pollution; furthermore, one does 
wot consider only the Jake but the entire basin con- 
tributing to the pollution. 

• There are goals (objectives) in reference to 
which the description and studies afe made, it is in 
referejte to these goals or purposes that the bound- 
aries of- the system of concern are determined. 
Explanations of the performance of the system are 
given with respect to the goals; that is, the explana- 
tions are functional. This does not imply, however, 
that causal accounts of the performance of the com- 
ponents making up the system are ignored. 

• Descriptions in a systems approach are func- 
tional in another sense, to be distinguished from 
causal descriptions. In a systems approach the ob- 
jects of study, or variables, are recognized insofar 
as they interact with each other, that they form a t 
"system," rather than in terms of their interpreta- 
tions within a 'discipline (physics, chemistry, eco- 
nomics, etc.). The conceptual basis is provided by 
the logic of information processing and .decision 
making rather than by physical laws, chemical prin-, 
ciples or the like. An example of a functional des- 
cription would be that of the working of a program 
in a digital computer. A phenomenal description, oh 
the other hand, would be in terms oi the actual phys-" 
ical operating of the mechanical parts, storage ele- 
ments such as cores, and switching elements such as 
transistors, within the digital computed 

• In the systems approach, the objective of de- 
veloping a % description *is to investigate behavior 
and/or alternate courses of action. In view of the 
complexity, this^almost invariably requires the use 
of computer simulation. 

* WHEN TO USE THE PARADIGM 

The systems approach is used in two main areas 
of human activities: furthering the urfderstandijig 
of complex phenomena, the environment in which 
man lives— "systems science"; improving actions 
and procedures for influencing the environment — > 



"SYfitems en gineering" and ' Wems management/* 
Although the basic approach and <*onceptiial foun- 
dation in both of these areas are the same, there are 
some \aiiations in methodology. In the action- 
oriented area, there is an emphasis on methods for 
tnaking the necessary changes, in particular the en- 
tity ralfge of (Tecision-making* and optimization 
techniques.. In the basic science area the emphasis is 
on representation of the complexity of structures and 
multiplicity of goals involved in the system under 
consideration. The so-called "large scale systems? 
are characterized precisely by the complexity of 
their structure and behavior. 

TOWARD A SELF-CORRECTING PROCESS 
In contrast to pyadigmatic science (e.g., classical 
physics or molecular biology) the environmental 
science paradigm we seek is a kind of self-correcting 
process. 

It is fairly easy to/eel off the standard characteri- 
zation of the systems approach in terms of the setting 
of goals and objectives, modeling a system that sets 
such goals noting the real physical, biological, so- 
cial, etc., constraints, and designing decision pro- 
cedures by way of simulation of action alternatives 
or "scenarios." But this framework, though vaguely 
all right, is poorly understood and at the present time 
has tote re-nailed together for each project, that 
comes along. * 

It seems to me that what is needed is a "meta" 
systems approach, namely one wherein a research 
organization learns how to meaningfully approach 
largeenvironmenfcl problemsvia feedback informa- 
tion from the users of its research output. Such an 
organizatior^will eventually develop its own para : 
digms, shfi(re and refine them in concert with other 
like-minded groups until a "normal" environmental 
science* emerges. It won't be like biology or even 
ecology, since its subject matter will be (except for 
considerations of mathematical structure and com- 
putational effectiveness) its own problem solving 
process, not some new, interdisciplinary slice of 
reality. 

The Practical Approach . 

Although I can think -of fewer more practical is- 
sues in environmental research than the sort raised 
above, the discussion will no doubt seem to be too 
"philosophical. ' So to pin things down, steps toward 
the development of normal environmental science 
would stem to require some or all of the following 
characteristics. 



1. Environmental research miibt begin with a 
definition of the requirement* 'of the originator 
and user'of thp research yield. He may .know less 
about what he needs than the university scientist does 
and may be confused or even inarticulate as legards 
•his goakand values, but thert a' dialogue must be 
enteled into that implicitly^ducatesthe client and 
resolves conflict as much^as possible 6e/ore the first 
data are collected or/he first differential equation 
is written. There is p6 other way.' , 

2. The research requires an architect or orches* 
trator who fits the disciplinary pieces together with 
one eye on implementation and another on design 
and redesign of a feedback loop $p that the research 
machine may yield better output on the next round. 

3. Thj^research output should in part constitute 
a decision tool, preferably embedded in an inter- 
active mode computer (presumably a time-sharing) 
system. Detailed descriptions of models can be pub- 



lished for the edification_and. delectation of other 
scientists. The c/ie/tf (assuming you have found him) 
probably couldn't care less. 

4. Live research should be supplemented by 
ongoing theoretical work suggested by the project it- 
self, especially in4ta- realm of ethics and goal con- 
flict, group decision theory, and systems modejing, 
i.e., coupling of chemical, ecological, political, etc., 
submodels into hierarchical, coherent, most often 
necessarily highly aggregated systems. (By "hier- 
archical" is meant: what dependent variables at one 
level — say the economic — are "exogenous" vari- 
ables to another system — say, waste generation?) 

The closest existing paradigm, to be taken as the 
first (or, better, zeroth) iterate in the learning proc- 
ess sketched above, is ordinary engineering practice. 
So the final practical admonition is: 

5. Do not isolate environmental research from 
engineering. ' 
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COMMENTS 
"TOWARD 
PARADIGMS FOR 
ENVIRONMENTAL 
RESEARCH IN 
UNIVERSITIES" 



DR. RICHARD SGHEIN 
PENNSYLVANIA STATE UNIVERSITY 
Professor Nelson, -speaking of research, speaks, 
wisely. What he proposes is happening but cannot 
really happeji unless there is confidence of long-term 
support — certainly long enough for his reflexive 
feedback loops to function. This reminds me of the 
recent furor in Britain pver the Rothschild report 
which would establish customer-confractor relation- 
ships for most or all government sponsored research 
(between the research Councils and academic sci- 
ence). The report raised grave doubts about future 
support of basic "science for knowledge's sake" re- 
search which has no client As I remarked to Nelson, 
his approaches Darwinian: As a biologist, I know 
nature to be the ultimate pragmatist (that is good 
wjiich works) and have confidence that nature's 
method, budget, and lack of time urgency will solve 
nature's problems with mankind. Whether mankind 
will be included in the solution may demand more 
prescient action by men. 

DR. A. GEOFFREY NORMAN 
MICHIGAN STATE UNIVERSITY 
Most of the points made in Professor Nelson's 
paper ar£ well taken and not peculiar to environ- 
mental issues. In general, however, the university is 
a subcontractor and does not hold (and should not 



-bal d) the iniplementatimr^ flg ibility , Frequently , 

the agency with that responsibility is not in fact free 
to move to implement It is at this" point that public 
and political realities become the constraints. There 
simply may not be enough money to carry out a de- 
sirable step, (Example — failure, to appropriate or 
release enough funds for secondary sewage treat- 
ment by municipalities abutting Lake Erie.) In such 
situations, what does not get done is the determina- 
tion as to where available funds would best be spent. 

Returning, however, to environmental research in 
universities, we can easily recognize the strong field 
strength of the disciplinary departments, but there 
are administrative ways o^neutralizing this by the 
recognition of stable research units, with some fund- 
ing not dependent on contract revenue. This in prac- 
tice means some kind of institute or center with a 
program not limited to # a single sponsor, and a 4eader, 
fully acceptable to his disciplinary department, bwt 
not dependent on it for further professional advance- 
ment. Many of our difficulties with inter- or multi- 
disciplinary research* in universities are agency or 
sponsor generated. They do not want us to do what 
we may perceive should be done. Generally they ex? 
elude policy issues or the determination of priorities. 

Understanding Phenomena 

It has long been my conviction that the primary 1 
role which universities can and should play in many 
problem areas, not just environmental, is to seek 
understanding of phenomena, because with under- 
standing comesthe opportunity of the next step, con- 
trol, alleviation, amelioration^ prevention, or what* 
ever. The research output is a decision tool. An inter- 
disciplinary team, university biased, rjjay then de- 
velop the strategy. If there are technological aspects, 
these may be subject to test or to some optimization 
approach, but there is no wfcy short 'of political activ- 
ism, not. usually acceptable in publicly supported 
institutions, to go much further toward implementa- 
tion. Perhaps Tom Edmonson's role in the clean-up 
of Lake Washington at Seattle. would be an example 
of successful activism, but I suspect that at the time 
there. may have been voices in the university that 
thought this to be inappropriate. 

DR. LEONARD 0. MYRUP 
UNIVERSITY OF CALIFORNIA, DAVIS 

There are some major pieces of the puzzle missing 
' from Professor Nelson's analysis. It seems very ^ap- 
parent to me that Nelson's prescription is ht in iso- 
lation from any institutional considerations or con- 



6.61 



-- -sirainis. The deseMpmenia] steps which bp outline s Such ce&eaxdt tto uUs-ate-pubUshed- in-lhose- few- 
show no relationship to universities; what he pro- available environmental journals, other less disci- 
poses could just as well be done \n a private R&D pline-oriented journals, and in professional journals, 
outfit. In fact, it would be much easier. Why then One problem of this procedure is the "y et to be 
advocate this approach at the un^ersitii^ acceptable" environmental journals (acceptability 
n _* v by peer groups involved in merits and promotions). 
Can ItJ ork for a University ? 2 . This is inherent to most team oriented research 
^ It seems to me that Nelson's "paradigm" which I and unless some strong guidelines are presented to 
like, shows no relationship with the priman func- this multidisciplinary group, the problem will con- 
tion of the university: education. At the universities tinue. However, those teams consisting of faculty 
there must be a connection between teaching and from diverse disciplines represented in an organized 
research or, sooner or later, something suffers. The environmental studies program group have less frag- 
problem is that while such arguments sound good, in mentation as a result of lack of agreement, 
all the specific examples 1 can think of it doesn't 3. Certainly, client identification is a significant 
seem to work. I think this may be because of the lack problem and in many cases there is the added prob- 
of the strong connection with teaching and, perhaps, lem of problem identification. Even once the client 
Hack of a long-term client relationship. has been identified, addressing the conflicting inter- 
I have pondered why problem-oriented, client-' est and goals raises even greater problems. A con- 
related research has been so successful in meteorol- cept that generally runs against the grain of aca-' 
ogy and beneficial to the development of the science demic researchers is early input into problem defini- 
yet doesn't work as well elsewhere. I think the time tion and needs an interest of user (recipients of 
factor is important. I| took decades for the U.S. research). 

Weather Bureau to develop its data-gathering net- , 4. Unsuccessful or, nonpositive reception of re- 
work. It took ten years for university scientists .and suits from multidisciplinary groups, especially of 
government personnel, working together, to develop fragmentary nature,' do generate the need to return 
operational numerical weather forecasting models, to mother's bosom (department) or at least, there is 
Graduate student research was an important part of a hesjtancy to continue such methods of research. A 
this process as was undergraduate instruction. I simplistic answer is, to tune in multidisciplinary 
think for healthy university environmental research, groups toji' true team effort and a redefinition of the 
the client relationship must be long term, and federal reward system baseH on acceptance of this team ef- 
and state agencies should be the targets. * fort by peer groups.' ' " 

Finally, it is critically important that the univer-| 5. A most difficult but- critical process is this 

sity support/reward structure be favor of such' en- development of a normative stand mid reconciliation 

_ %onmental research. It seems very clear to me that of conflicts df environmental science with the so- 

such efforts go nowhere without strong support from called disciplinary sciences. Objectivity in environ- 

both administration^ faculty peer groups. mental science is and can be attained (but hi many 

instances with great difficulty) . 
\ JXtSLSS^ A " mTTBEm -6- Professor Nelson's indication lhat often re- 
UNIVERSITY OF CALIFORNIA, DAVIS search has no built-in component to insure possibility 
The philosophically oriented message presented^ implementation is -not necessarily the situation, 
by Professor Nelson projected a real life situation of" Such a component should or can 'be built" into the 
great concern to those university units involved in research and as noted, if not built in, research often 
environmental research programs. His eight itemized is "round filed" or gathers dust in libraries, 
environmental and societal issues (pp. 57-58) 7. Such problems of merits, promotions, and ten- 
outline very clearly the problems facing, existing ure, based on departmental evaluations of research, 
and proposed university programs. I will comment will continue until these "evaluators" accept the 
on them item by item. concept that environmentally oriented research is 
1 . This is indeed a major problem, however, sev- solid and has the dimensions of good disciplinary 
eral of our faculty in our division are full FTE* and research as well as a more "nebulous" or broad con- 
riot strongly tied in with a disciplinary department, cern aspect of multidisciplinary orientation. 

» * * 

• In the VnUersity at California tyum and dteuhere, an "FTE" or "Fulhime equivalent" h one job or, in ihU case, one faulty portion. 



8. Some interesting points here but I add the client involvement is necessary if the research prod* 



suggestion that university contracted research in a 
tertiary treatment plan for sewage can be broadened 
to try to "solve" a broader environmental ^problem^ 
other 'than economics of tertiary treatment and im- 
plementation problems^ feced by the contracting 
agency. The allegation that such research is not "uni- 
versity level" should be given critical review. If 'suctfi 
research is undertaken strictly, to speak to the prob- 
, lem noted above, then Nelson is correct — buta broad- 
er viewpoint would include concern for air pollution 
(e.g. ammonia stripping), water conservation, en- 
ergy consumption, land use (disposal system), and, 
other such broader concerns. In other words, para- 
meters set by the contracting agency need not be total 
parameters. I completely agree that the lack of 
development of an acceptable paradigm is real, and 
that a true normal environmental science will de- 
velop under the envelope of a "systems approach 
model" as defined by Nelson's eloquent five point 
description of the development of normal envirojv 
mental science. Many of the philosophical ideas ex- 
pressed in Nelson's paper and discussion are per- 
ceived by individuals here at UCD, and such concern 
exists that this approach (paradigm for environ- 
"mental research) is a most important element. A 
hopeful solution will be the utilization of those well- 
developed ideas which include the mathematical and 
engineering inputs with socioeconomic-humanistic 
and physical-biological elements. Yet just the mold- 
ing of these disciplines is a formidable task. 

DR. CYRUS M. McEELL, DR. MAC McKEE 
AND DR. BERRY CRAWFORD 
UTAH STATE UNIVERSITY 

A Critique of the Five-Point Paradigm 

With regard to the specific five-point paradigm 
proposed by Professor Ntelson (pp. 59-60) we would 
have the f ollowing comments. 

1. In relation to point one, the statement that the 
originator and user of the research yield ". . . may 
know less about what he needs than the university 
scientist does . . . ," certainly deserves a word of 
caution. Academicians who believe they know what 
is best for the client and proceed to tell them how to 
run his business deserve the- "ivoiy tower" image 
they are likely to get. In addition, dialogue between 
the researcher and the client is necessary for more 
than simple client education 'and conflict resolution. 
Proper dialogue (not to be confused with academic 
pontification) between the researcher and the client 
will facilitate client involvement in ijie project; 



uct is to be believable (i.e. believed by the client), 
and usable ( i.e. used by the<client) . 

2. In Nelson's second point, he makes the state- 
ment thatv**The research requires an architect who ' 
fits the disciplirffrry pieces together with one eye on 
implementation and another on design and re-design 
of a feedback^ loop so that the research machine 
may give better output on the next round." We would 
make the general comment that this architect must 
interact with a team and not uprk as a single indi- 
vidual or domineering leader. Each member of the 
team must challenge the assumptions, methods of in- 
quiry, and perceptions of the other members of the 

~team. Environmental research is more than "fitting 
the disciplinary pieces together." 

3. As for Nelson's third point, we would ask if it 
is intended that the "decision tool" make decisions? 
While we do not think that this is the intent, if it were 
so, there would be very few planners and decision- 
makers who would wish to use it. Also with regard 
to the third point, we would point out that the state- 
ment "the client (assuming you have found him).^ 
probably couldn't care less" (about model details) 
runs counter to our experience at USU and to the 
experiences of other research teams. Planners and 
decision-makers care very much about the reliability 
of the methods utilized iit the model (if not the 
methods themselves) in arriving at model predic- 
tions. In addition, decision-makers as a group are 
intelligent people who have an inherent mistrust of 
computers and of computer programmers. That mis- 
trust will be overcome only when they have confi- 
dence in and a general knowledge of the workings 
of the model. They do not and. will not tryst a black 
box. . 

"A Single Best Paradigm"? 

With tegard to the general idea of an environ- 
mental research paradigm, we believe that the as- 
sumption that there is a single best research para- 
digm for universities is questionable. Since there are 
a variety ol environmental programs requiring re- 
search, a safer assumption is that there is more than 
one paradigm for tonducting research. To make the 
point, consider the following environmental prob- 
lems: , 

What "is the best strategy or set of strategies for 
reducing phosphorus pollution in Lake Erie? 

What is the optimum site for the location of a 
3,000 megawatt power plant on the Kaparowitz 
plateau? 
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Should Provo Bay near Provo, Utah be conserved 

as a bird refuge? . 

Which of five proposed highway corridors'or al- 
tentative* between point* X arid Y ib the mobt pre- 
ferable? 

What plants and i»ethodb should be utilized in the 
revegetation of strirj-mined oil shale land in the 
Uintah Basin? 

What is the capacity of the natural and human re- 
sources and the infrastructure resources of a given 
urbanized regian tQ support giVgn le\elb and kinds 
of productive activities? • w 



What is the capacity of the environmental rnedia 

in this region to facilitate this production? 

We submit that th£re ib no bingle research para- 
digm for acjdrebbing and'providing bolutions to these 
practical problems, unless it is that paradigm which 
ib the forerunner of "ordinary engineering practice." 
The procebb of formulating objectives for a model, 
constructing the model, testing its performance 
against those objectives, and reviaing the model 
(perhaps* many timeb) in light of its performance, ib 
called "sybternb identification" by engineers; other 
researchers know it as "empirical science." 
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Dr. Raymond J. Nelson 
Case Western Reserve University 



Professor Schein's brief comment concerning the 
Darwinian character of client-oriented reiearch is, I 
think, correct. The systems approach with the feed- 
back loop added is certainly reminiscent of the prag- 
matists (especially Dewey and in a way, even Pierce) 
and hence owes much to Darwinian theory, although 
one-must take^care not to confuse evolution (adap- 
tion) with learning. 

* I agree with Professor Norman's emphasis on the 
study of phenomena for the sake of understanding. 
To me thSre can be no interdisciplinary or multidis- 
ciplinary collaboration without the existence of 
basic, pure disciplines. But this does not rule out 
multidisciplinary investigations, and the latter must 
not, to reiterate a point I made in th^ paper, sup'port 
disciplinary programs as such. Plainly put, an envi- 
ronmental research group aught not to support pure 
research in mathematics or biology; on the other 
hand, I cannot imaging a successful group of this kind 
not containing or having ready access to mathema- 
ticians and biojogists. 

In my opinion* Professor Norman confuses imple* 
mentation responsibility or "activism" (which does~ 
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not belor\g to the university) wit h r »Rf> fl rrli ru-Wfid 
toward use. Even normative issues, which are not 
avoidable, can fend no doubt should be handled from • 
the standpoint of an advisei; or counsellor, not an 
activisTTBut these issues, when they arise, must be 
met by the university team on pain of its research 
becoming irrelevant.- , ' 

Professor Myrup's and Dean Matthews' comments 
appear to be in gener&l agreement with my own ideas. 
Dean "Matthews is correct in his objectioffto my re- 
mark that economic design of a tertiary sewage treat- 
ment system is not "university* level" .research. It 
certainly is a "university level" engineering design 
problem; what I intended to say is that it is no longer 
university level environmental research. 
. In my &pinion r Professor Myrup is correct in un- 
derscoring the primacy of education, including edu- 
cation pertaining to the environment. I also agree 
that researdrarast be strongly coupled with teaching 
at all levels, and would like to add a sixth point to 
the "paradigm": "6. Environmental research must 
never be separated fj;om environmental education, 
both academic and extramural." I fail to see, how- 
ever, why application of the systems approach to 
private research did development iji any way pre- 
eludes such an^pf>licaticfn to-universities. Why not 
do Both? < 
, The comments of Professors McKell, McKee, and 
Crawford of Utah State University are extremely 
important. There is indeed a danger of the ivory 
tower academician telling a client how to run his 
business. And there is also the danger that a client 
doesn't' understand his own problems. -What is 
needed is precisely the kind of interaction between 
research group and client prescribed by McKell, 
McKee, and Crawford. Equally important, are their — 
comments on the research architect. He must be a 
working member of the team and not a dictator. 
There is, however, some confusion over the expres- 
sion "decision tool." A decision tool does not make 
decisions any more than a hammer makes houses. 
A decision tool is most likely an interactive com- 
puter program and may contain means for "scenario 
analysis" and optimization procedures. It tells one 
what would happen if he were to choose such and 
Such § course of action and may, in addition, aid in 

the choice of the best one. The question of a client's 

interest in a model depends on the model. In making 
the comment "they [the clients] couldn't care less," 
I had in mind technical models such assets of differ- 
ential equations. No doubt the Utah State professors 
are right in their view th at, many clients need and 

m 



perhaps want careful description and documentation 
of computer models and programs. 

A final general comment on the bystems approach 
as I described it. One of the comments is that it is not 
peculiar to environmental issues. Another is that it 
"doesn't seem to work." And yet another is that it is 



"empirical science." This variance shows how far 
we Still are from anything like a "normal" environ- 
mental game that we all underhand and play the 
same \vd>. Nonetheless, interchanges* like the above 
seem highly beneficial in advancing common under- 
standing. 
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